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4.2.12
E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage

4.2.12.1
Test purpose

To verify for a category M1 UE that when the current and target cell operates on the same carrier frequency in normal coverage the UE is able to search and measure cells to meet the respective intra-frequency cell re-selection requirements.

4.2.12.2
Test applicability

This test applies to all types of E-UTRA FD-FDD UE release 13 and forward of UE category M1.

4.2.12.3
Minimum conformance requirements

The cell re-selection delay shall be less than Tevaluate E-UTRAN_Intra + TSI-EUTRA in RRC_IDLE state.

The CAT-M1 UE shall be able to identify new intra-frequency cells and perform RSRP measurement of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.

The CAT-M1 UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the re-selection criteria defined in TS 36.304 [6] within Tdetect, EUTRAN_Intra as defined in Table 4.2.2.3-1 of TS 36.133 [4] clause 4.2.2.3 when Treselection = 0 provided that the cell is at least 3 dB better ranked.

The CAT-M1 UE shall measure RSRP at least every Tmeasure,EUTRAN_Intra as defined in Table 4.2.2.3-1 of TS 36.133 [4] clause 4.2.2.3 for intra-frequency cells that are identified and measured according to the measurement rules.

The CAT-M1 UE shall filter RSRP measurement of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,EUTRAN_Intra / 2.

For an intra-frequency cell that has been already detected, but that has not been re-selected to, the filtering shall be such that the CAT-M1 UE shall be capable of evaluating that the intra-frequency cell has met the re-selection criterion defined in TS 36.304 [6] within TevaluateFDD,Intra as defined in Table 4.2.2.3-1 of TS 36.133 [4] clause 4.2.2.3 when Treselection = 0 provided that the cell is at least 3 dB better ranked. When evaluating cells for re-selection, the side conditions are RSRP and SCh apply to both serving and non-serving intra-frequency cells.

If Treselection timer has a non-zero value and the intra-frequency cell is better ranked than the serving cell, the CAT-M1 UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the CAT-M1 UE shall re-select that cell.

The CAT-M1 UE shall evaluate the intra-frequency cell re-selection criteria as defined in TS 36.304 [6] at least every DRX cycle. The DRX cycle length is 1.28 seconds. When a non-zero value of Treselection is used, the CAT-M1 UE shall only perform re-selection on an evaluation which occurs simultaneously to, or later than the expiry of the Treselection timer.
At intra-frequency cell re-selection, the CAT-M1 UE shall monitor the downlink of serving cell for paging reception until the CAT-M1 UE is capable to start monitoring downlink channels of the target intra-frequency cell for paging reception. The interruption time shall not exceed TSI-EUTRA + 50 ms. TSI-EUTRA is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks as defined in TS 36.331 [5] for a E-UTRAN cell.

For idle mode cell re-selection purposes, the CAT-M1 UE shall be capable of monitoring at least:

-
Intra-frequency carrier 

In addition to the requirements defined in TS 36.133 [4] clause 4.2.2.9 a CAT-M1 UE in RRC_IDLE state shall be capable of monitoring a total of at least 8 carrier frequency layers, which includes serving layer, comprising of any defined in TS 36.133 [4] clause 4.2.2.9 combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 cells), cdma2000 1x and HRPD layers.

The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.3 and A.4.2.12.

4.2.12.4
Test description

4.2.12.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1. 

Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 4.2.12.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are as defined in clause 4.2.12.4.3.

5.
There is one E-UTRA FD-FDD cell (Cell 1) and one E-UTRA FDD cell (Cell 2) specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 4.2.12.4.1-1: General test parameters for FDD intra frequency cell reselection test case for Cat-M1 UE in normal coverage

	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cells
	
	Cell2 
	

	T2 end condition
	Active cell 
	
	Cell2
	

	
	Neighbour cells
	
	Cell1
	

	Final condition
	Visited cell 
	
	Cell1
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH Configuration
	
	PRACH_2CE
	Refer to A.9

	DRX cycle length
	s
	1.28
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	40
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	15
	T3 need to be defined so that cell re-selection reaction time is taken into account.


4.2.12.4.2
Test procedure

The test consists of one active cell and one neighbour cell. The CAT-M1 UE is requested to monitor the neighbouring cell on one E-UTRA FDD carrier. In the test there are three successive time periods, with time duration of T1, T2 and T3 respectively. Only Cell 1 is already identified by the CAT-M1 UE prior to the start of the test, i.e. Cell 2 is not identified by the UE prior to the start of the test. Cell 1 and Cell 2 belong to different tracking areas. Furthermore, the CAT-M1 UE has not registered with network for the tracking area containing Cell 2.

In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure according to TS 36.508 [7] clause 4.5A.2”.
1.
Ensure the CAT-M1 UE is in State 2A-RF-CE according to TS 36.508 [7] clause 7.2A.2A. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.

2.
Set the parameters according to T1 in Table 4.2.12.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for one iteration of the test procedure loop.

4.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 4.2.12.5-1.

5.
The SS waits for random access requests information from the UE to perform cell re-selection to a newly detectable cell, Cell 2.

6.
If the CAT-M1 UE responds on the newly detectable cell, Cell 2 during time duration T2 within 34 seconds from the beginning of time period T2, then count a success for the event “Re-select newly detected Cell 2”. Otherwise count a fail for the event “Re-select newly detected Cell 2”.

7.
If the CAT-M1 UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, continue with step 8. Otherwise, if T2 expires and the CAT-M1 UE has not yet re-selected Cell 2, skip to step 12.

8.
The SS shall switch the power setting from T2 to T3 as specified in Table 4.2.12.5-1.

9.
The SS waits for random access requests information from the CAT-M1 UE to perform cell re-selection to an already detected cell, Cell 1.

10.
If the CAT-M1 UE responds on the already detected cell, Cell 1 during time duration T3 within 8 seconds from the beginning of time period T3, then count a success for the event “Re-select already detected Cell 1”. Otherwise count a fail for the event “Re-select already detected Cell 1”.

11.
If the CAT-M1 UE has re-selected Cell 1 within T3, after the re-selection or when T3 expires, skip to step 13.
Otherwise, if T3 expires and the CAT-M1 UE has not yet re-selected Cell 1, continue with step 12.

12.
Switch off and on the CAT-M1 UE and ensure the UE is in State 2A-RF-CE according to TS 36.508 [7] clause 7.2A.2A in Cell 1.

13.
Repeat step 2-12 until a test verdict has been achieved.
Each of the events “Re-select newly detected Cell 2” and “Re-select already detected Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.

4.2.12.4.3
Message contents

Message contents are according to 3GPP TS 36.508 [7] clause 4.6 with the following exceptions:

Table 4.2.12.4.3-1: Common Exception messages for E-UTRAN FDD-FDD intra cell re-selection test case

	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.1-1

Table H.2.1-2


Table 4.2.12.4.3-2: PRACH-Config-DEFAULT: E-UTRAN FDD cell re-selection and handover

	Derivation Path: 3GPP TS 36.508 [7] clause 4.6.3, Table 4.6.3-7A PRACH-Config-v1310-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	prach-ParametersListCE-r13 SEQUENCE {
	
	
	

	  prach-ConfigIndex-r13[1]
	4
	
	

	}
	
	
	


4.2.12.5
Test requirement

Tables 4.2.12.4.1-1 and 4.2.12.5-1 defines the primary level settings including test tolerances for E-UTRAN FDD – FDD Intra frequency case for Cat-M1 cell re-selection test case.

Table 4.2.12.5-1: Cell specific test parameters for FDD intra frequency cell reselection test case for Cat-M1 UE in normal coverage

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns 
	
	OP.6 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	   dBm
	-140
	-140
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	RSRP
	RSRP
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	dBm/15 kHz
	-98
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	dB
	16
	13
	16.45
	-infinity
	16.45
	13
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	dB
	16
	-3.55
	3.24
	-infinity
	3.24
	-3.55

	RSRP Note3
	dBm/15 kHz
	-82
	-85
	-81.55
	-infinity
	-81.55
	-85

	Treselection
	S
	0
	0
	0
	0
	0
	0

	Sintrasearch
	dB
	Not sent
	Not sent

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to Cell 1
	ms
	-
	3

	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.

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 levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2.

The cell re-selection delay to a newly detectable cell shall be less than 34 s.

The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on Cell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 1.

The cell re-selection delay to an already detected cell shall be less than 8 s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect,EUTRAN_Intra + TSI, and to an already detected cell can be expressed as: Tevaluate,EUTRAN_Intra + TSI,

Where:

Tdetect,EUTRAN_Intra
See Table 4.2.2.3-1 in TS 36.133 [4] clause 4.2.2.3
Tevaluate,EUTRAN_Intra
See Table 4.2.2.3-1 in TS 36.133 [4] clause 4.2.2.3

TSI
Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 33.28 s, allow 34 s for the cell re-selection delay to a newly detectable cell and 7.68 s, allow 8 s for the cell re-selection delay to an already detected cell in the test case.

4.2.13
E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage

4.2.13.1
Test purpose

To verify for a category M1 UE that when the current and target cell operates on the same carrier frequency in normal coverage the UE is able to search and measure cells to meet the respective intra-frequency cell re-selection requirements.

4.2.13.2
Test applicability

This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1.

4.2.13.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 4.2.12.3.

The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.3 and A.4.2.13.

4.2.13.4
Test description

4.2.13.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1. 

Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 4.2.12.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are as defined in clause 4.2.12.4.3

5.
There is one E-UTRA HD-FDD cell (Cell 1) and one E-UTRA FDD cell (Cell 2) specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 4.2.13.4.1-1: General test parameters for HD-FDD intra frequency cell reselection test case for Cat-M1 UE in normal coverage

	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell
	
	Cell1
	

	
	Neighbour cells
	
	Cell2 
	

	T2 end condition
	Active cell 
	
	Cell2
	

	
	Neighbour cells
	
	Cell1
	

	Final condition
	Visited cell
	
	Cell1
	

	E-UTRA RF Channel Number
	
	1
	Only one carrier frequency is used.

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH Configuration
	
	PRACH_2CE
	Refer to A.9

	DRX cycle length
	s
	1.28
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	40
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	15
	T3 need to be defined so that cell re-selection reaction time is taken into account.


4.2.13.4.2
Test procedure

The test consists of one active cell and one neighbour cell. The CAT-M1 UE is requested to monitor the neighbouring cell on one E-UTRA FDD carrier. In the test there are three successive time periods, with time duration of T1, T2 and T3 respectively. Only Cell 1 is already identified by the CAT-M1 UE prior to the start of the test, i.e. Cell 2 is not identified by the UE prior to the start of the test. Cell 1 and Cell 2 belong to different tracking areas. Furthermore, the CAT-M1 UE has not registered with network for the tracking area containing Cell 2.

In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure according to TS 36.508 [7] clause 4.5A.2”.
1.
Ensure the CAT-M1 UE is in State 2A-RF-CE according to TS 36.508 [7] clause 7.2A.2A. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.

2.
Set the parameters according to T1 in Table 4.2.13.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for one iteration of the test procedure loop.

4.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 4.2.13.5-1.

5.
The SS waits for random access requests information from the UE to perform cell re-selection to a newly detectable cell, Cell 2.

6.
If the CAT-M1 UE responds on the newly detectable cell, Cell 2 during time duration T2 within 34 seconds from the beginning of time period T2, then count a success for the event “Re-select newly detected Cell 2”. Otherwise count a fail for the event “Re-select newly detected Cell 2”.

7.
If the CAT-M1 UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, continue with step 8. Otherwise, if T2 expires and the CAT-M1 UE has not yet re-selected Cell 2, skip to step 12.

8.
The SS shall switch the power setting from T2 to T3 as specified in Table 4.2.13.5-1.

9.
The SS waits for random access requests information from the CAT-M1 UE to perform cell re-selection to an already detected cell, Cell 1.

10.
If the CAT-M1 UE responds on the already detected cell, Cell 1 during time duration T3 within 8 seconds from the beginning of time period T3, then count a success for the event “Re-select already detected Cell 1”. Otherwise count a fail for the event “Re-select already detected Cell 1”.

11.
If the CAT-M1 UE has re-selected Cell 1 within T3, after the re-selection or when T3 expires, skip to step 13.
Otherwise, if T3 expires and the CAT-M1 UE has not yet re-selected Cell 1, continue with step 12.

12.
Switch off and on the CAT-M1 UE and ensure the UE is in State 2A-RF-CE according to TS 36.508 [7] clause 7.2A.2A in Cell 1.

13.
Repeat step 2-12 until a test verdict has been achieved.
Each of the events “Re-select newly detected Cell 2” and “Re-select already detected Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.

4.2.13.4.3
Message contents

Same message contents as in clause 4.2.12.4.3.

4.2.13.5
Test requirement

Tables 4.2.13.4.1-1 and 4.2.13.5-1 defines the primary level settings including test tolerances for E-UTRAN HD FDD – FDD Intra frequency case for Cat-M1 cell re-selection test case.

Table 4.2.13.5-1: Cell specific test parameters for HD-FDD intra frequency cell reselection test case for Cat-M1 UE in normal coverage

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns 
	
	OP.6 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	   dBm
	-140
	-140
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	RSRP
	RSRP
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	-98
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	dB
	16
	13
	16.45
	-infinity
	16.45
	13
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	dB
	16
	-3.55
	3.24
	-infinity
	3.24
	-3.55

	RSRP Note3
	dBm/15 kHz
	-82
	-85
	-81.55
	-infinity
	-81.55
	-85

	Treselection
	s
	0
	0
	0
	0
	0
	0

	Sintrasearch
	dB
	Not sent
	Not sent

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to Cell 1
	ms
	-
	3

	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.

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 levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2.

The cell re-selection delay to a newly detectable cell shall be less than 34 s.

The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on Cell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 1.

The cell re-selection delay to an already detected cell shall be less than 8 s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect,EUTRAN_Intra + TSI, and to an already detected cell can be expressed as: Tevaluate,EUTRAN_Intra + TSI,

Where:

Tdetect,EUTRAN_Intra
See Table 4.2.2.3-1 in TS 36.133 [4] clause 4.2.2.3
Tevaluate,EUTRAN_Intra
See Table 4.2.2.3-1 in TS 36.133 [4] clause 4.2.2.3

TSI
Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 33.28 s, allow 34 s for the cell re-selection delay to a newly detectable cell and 7.68 s, allow 8 s for the cell re-selection delay to an already detected cell in the test case.

< Unchanged sections omitted >
4.2.15
E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in enhanced coverage
4.2.15.1
Test purpose

To verify for a category M1 UE that when the current and target cell operates on the same carrier frequency in enhanced coverage the UE is able to search and measure cells to meet the respective intra-frequency cell re-selection requirements.

4.2.15.2
Test applicability

This test applies to all types of E-UTRA FD-FDD UE release 13 and forward of UE category M1. Applicability requires support CEModeB.
4.2.15.3
Minimum conformance requirements

The cell re-selection delay shall be less than Tevaluate, E-UTRAN_intra_EC + TSI-EUTRA in RRC_IDLE state.
The requirements for enhanced coverage in idle mode shall apply provided the UE category M1 with the radio condition that SCH Ês/Iot ( -15 dB and CRS Ês/Iot ( -15 dB. The CAT-M1 UE is considered to be in enhanced coverage area of neighbour cell according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot of the neighbour cell defined in Annex B.1.3 of TS36.133[4] for a corresponding Band.
The CAT-M1 UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities. The UE shall not cause any interruption to the paging reception and acquisition of SI while performing measurement on serving or any neighbour cells.

The CAT-M1 UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS36.304[6] within Tdetect,EUTRAN_Intra_EC when that Treselection= 0 . 

The CAT-M1 UE shall measure RSRP at least every Tmeasure,EUTRAN_Intra_EC for intra-frequency cells that are identified and measured according to the measurement rules.

The CAT-M1 UE shall filter RSRP measurements of each measured intra-frequency cell using at least 4 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,EUTRAN_Intra_EC/2.

The CAT-M1 UE shall not consider an E-UTRA neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.

For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined in TS36.304[6] within Tevaluate,E-UTRAN_intra_EC when Treselection = 0, provided that the cell is at least Δ dB-ranking better ranked and additional conditions Table 4.2.15.3-2 are met, where Δ dB-ranking  is according to Table 4.2.15.3-3. When evaluating cells for reselection, the side conditions for RSRP and SCH apply to both serving and non-serving intra-frequency cells.

If Treselection timer has a non zero value and the intra-frequency cell is better ranked than the serving cell, the UE shall evaluate this intra-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.

For UE not configured with eDRX_IDLE cycle, Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC are specified in Table 4.2.15.3-1 provided that additional conditions Table 4.2.15.3-2 are met.

Table 4.2.15.3-1: Tdetect,EUTRAN_Intra_EC, Tmeasure,EUTRAN_Intra_EC and Tevaluate, E-UTRAN_intra_EC

	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_EC [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra_EC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC

[s] (number of DRX cycles)

	0.32
	330.24 (1032)
	1.28 (4)
	10.24 (32)

	0.64
	330.24 (516)
	1.28 (2)
	10.24 (16)

	1.28
	524.8 (410)
	1.28 (1)
	12.8 (10)

	2.56
	1039.36 (406)
	2.56 (1)
	15.36 (6)


Table 4.2.15.3-2: Conditions on SCH Ês/Iot of identified and of the neighbour cell

	SCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell SCH Ês/Iot: Q2
	Tdetect,EUTRAN_Intra, ca tM1 (s)

	-15≤Q1<-6
	-15≤ Q2 < -6
	As defined in Table 4.2.2.11.2-1 of TS 36.133 [4]

	-15≤Q1<-6
	Q2(-6
	Requirements in clause 4.2.2 of TS 36.133 [4] apply

	Q1( -6
	Q2(-6
	Requirements clause in 4.2.2 of TS 36.133 [4] apply


Table 4.2.15.3-3: ΔdB-ranking based on SCH Ês/Iot of identified and of the neighbour cell

	SCH Ês/Iot of serving cell: Q1
	SCH Ês/Iot of Neighbouring cell: Q2
	ΔdB-ranking (dB)

	-15≤Q1<-6
	-15≤ Q2 < -6
	5

	-15≤Q1<-6
	Q2(-6
	5

	Q1( -6
	Q2(-6
	4


The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.11 and A.4.2.15.

4.2.15.4
Test description

4.2.15.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1. 

Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 4.2.15.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are as defined in clause 4.2.15.4.3.

5.
There is one E-UTRA FD-FDD cell (Cell 1) and one E-UTRA FDD cell (Cell 2) specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 4.2.15.4.1-1: General test parameters for FDD intra frequency cell reselection test case for Cat-M1 UE in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cells
	
	Cell2 
	

	T2 end condition
	Active cell 
	
	Cell2
	

	
	Neighbour cells
	
	Cell1
	

	Final condition
	Visited cell 
	
	Cell1
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH Parameters
	
	PRACH_4CE
	Refer to A.9

	DRX cycle length
	s
	0.64
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	≤340
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	≤20
	T3 need to be defined so that cell re-selection reaction time is taken into account.


4.2.15.4.2
Test procedure

The test consists of one active cell and one neighbour cell. The CAT-M1 UE is requested to monitor the neighbouring cell on one E-UTRA FDD carrier. In the test there are three successive time periods, with time duration of T1, T2 and T3 respectively. Only Cell 1 is already identified by the CAT-M1 UE prior to the start of the test, i.e. Cell 2 is not identified by the UE prior to the start of the test. Cell 1 and Cell 2 belong to different tracking areas. Furthermore, the CAT-M1 UE has not registered with network for the tracking area containing Cell 2.

In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure according to TS 36.508 [7] clause 4.5A.2”.
1.
Ensure the CAT-M1 UE is in State 2A-RF-CE with condition CEModeB according to TS 36.508 [7] clause 7.2A.2A. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.

2.
Set the parameters according to T1 in Table 4.2.15.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for one iteration of the test procedure loop.

4.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 4.2.15.5-1.

5.
The SS waits for random access requests information from the UE to perform cell re-selection to a newly detectable cell, Cell 2.

6.
If the CAT-M1 UE responds on the newly detectable cell, Cell 2 during time duration T2 within 338 seconds from the beginning of time period T2, then count a success for the event “Re-select newly detected Cell 2”. Otherwise count a fail for the event “Re-select newly detected Cell 2”.

7.
If the CAT-M1 UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, continue with step 8. Otherwise, if T2 expires and the CAT-M1 UE has not yet re-selected Cell 2, skip to step 12.

8.
The SS shall switch the power setting from T2 to T3 as specified in Table 4.2.15.5-1.

9.
The SS waits for random access requests information from the CAT-M1 UE to perform cell re-selection to an already detected cell, Cell 1.

10.
If the CAT-M1 UE responds on the already detected cell, Cell 1 during time duration T3 within 18 seconds from the beginning of time period T3, then count a success for the event “Re-select already detected Cell 1”. Otherwise count a fail for the event “Re-select already detected Cell 1”.

11.
If the CAT-M1 UE has re-selected Cell 1 within T3, after the re-selection or when T3 expires, skip to step 13.
Otherwise, if T3 expires and the CAT-M1 UE has not yet re-selected Cell 1, continue with step 12.

12.
Switch off and on the CAT-M1 UE and ensure the UE is in State 2A-RF-CE with condition CEModeB according to TS 36.508 [7] clause 7.2A.2A in Cell 1.

13.
Repeat step 2-12 until a test verdict has been achieved.
Each of the events “Re-select newly detected Cell 2” and “Re-select already detected Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.

4.2.15.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 4.2.15.4.3-1: Common Exception messages for E-UTRAN FDD-FDD intra cell re-selection test case

	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.1-1

Table H.2.1-2


Table 4.2.15.4.3-2: PRACH-Config-DEFAULT: E-UTRAN FDD cell re-selection and handover

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-7A PRACH-Config-v1310-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	prach-ParametersListCE-r13 SEQUENCE {
	
	
	

	  prach-ConfigIndex-r13[1]
	4
	
	

	}
	
	
	


4.2.15.5
Test requirement

Tables 4.2.15.4.1-1 and 4.2.15.5-1 defines the primary level settings including test tolerances for E-UTRAN FDD – FDD Intra frequency case for Cat-M1 cell re-selection test case.

Table 4.2.15.5-1: Cell specific test parameters for FDD intra frequency cell reselection test case for Cat-M1 UE in enhanced coverage
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in clause D.1.2
	
	OP.6 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	   dBm
	-140
	-140
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	RSRP
	RSRP
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 Note2
	dBm/15 kHz
	-98
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	dB
	-7
	-12
	-6.55
	-infinity
	-6.55
	-12
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	dB
	-7
	-12.87
	6.82-
	-infinity
	-6.82
	-12.87

	RSRP Note3
	dBm/15 kHz
	-105
	-110
	-104.55
	-infinity
	-104.55
	-110

	Treselection
	s
	0
	0
	0
	0
	0
	0

	Sintrasearch
	dB
	Not sent
	Not sent

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to Cell 1
	ms
	-
	3

	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.

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 
[image: image12.wmf]oc

N

 to be fulfilled.

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


The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2.

The cell re-selection delay to a newly detectable cell shall be less than 338 s.

The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on Cell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 1.

The cell re-selection delay to an already detected cell shall be less than 18 s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect,EUTRAN_Intra_EC + TSI, and to an already detected cell can be expressed as: Tevaluate, E-UTRAN_intra_EC + TSI.
Where:

Tdetect,EUTRAN_Intra_EC

See Table 4.2.15.3-1
Tevaluate, E-UTRAN_intra_EC
See Table 4.2.15.3-11

TSI
Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 6400 ms is assumed in this test case.
This gives a total of 337.36 s, allow 338 s for the cell re-selection delay to a newly detectable cell and 17.36 s, allow 18 s for the cell re-selection delay to an already detected cell in the test case.

4.2.16
E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in enhanced coverage

4.2.16.1
Test purpose

To verify for a category M1 UE in enhanced coverage that the UE is able to search and measure cells to meet the respective HD-FDD intra-frequency cell re-selection requirements.

4.2.16.2
Test applicability

This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1. Applicability requires support CEModeB.
4.2.16.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 4.2.15.3.

The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.11 and A.4.2.16.

4.2.16.4
Test description

4.2.16.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1. 

Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 4.2.12.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0. 

4.
Message contents are as defined in clause 4.2.12.4.3

5.
There is one E-UTRA HD-FDD cell (Cell 1) and one E-UTRA FDD cell (Cell 2) specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 4.2.16.4.1-1: General test parameters for HD-FDD intra frequency cell reselection test case for Cat-M1 UE in enhanced coverage
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cells
	
	Cell2 
	

	T2 end condition
	Active cell
	
	Cell2
	

	
	Neighbour cells
	
	Cell1
	

	Final condition
	Visited cell
	
	Cell1
	

	E-UTRA RF Channel Number
	
	1
	Only one carrier frequency is used.

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH Parameters
	
	PRACH_4CE
	Refer to A.3.16 in TS 36.133 [4]

	DRX cycle length
	s
	0.64
	The value shall be used for all cells in the test.

	T1
	s
	>7
	During T1, Cell 2 shall be powered off, and during the off time the physical cell identity shall be changed, The intention is to ensure that Cell 2 has not been detected by the UE prior to the start of period T2

	T2
	s
	≤340
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	≤20
	T3 need to be defined so that cell re-selection reaction time is taken into account.


4.2.16.4.2
Test procedure

The test consists of one active cell and one neighbour cell. The CAT-M1 UE is requested to monitor the neighbouring cell on one E-UTRA FDD carrier. In the test there are three successive time periods, with time duration of T1, T2 and T3 respectively. Only Cell 1 is already identified by the CAT-M1 UE prior to the start of the test, i.e. Cell 2 is not identified by the UE prior to the start of the test. Cell 1 and Cell 2 belong to different tracking areas. Furthermore, the CAT-M1 UE has not registered with network for the tracking area containing Cell 2. 

In the following test procedure “UE responds” means “UE starts transmitting preamble on PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure according to TS 36.508 [7] clause 4.5A.2”.
1.
Ensure the CAT-M1 UE is in State 2A-RF-CE with condition CEModeB according to TS 36.508 [7] clause 7.2A.2A. Set Cell 2 physical cell identity = initial cell 2 physical cell identity.

2.
Set the parameters according to T1 in Table 4.2.16.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts. 

3.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for one iteration of the test procedure loop.

4.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 4.2.16.5-1.

5.
The SS waits for random access requests information from the UE to perform cell re-selection to a newly detectable cell, Cell 2.

6.
If the CAT-M1 UE responds on the newly detectable cell, Cell 2 during time duration T2 within 338 seconds from the beginning of time period T2, then count a success for the event “Re-select newly detected Cell 2”. Otherwise count a fail for the event “Re-select newly detected Cell 2”.

7.
If the CAT-M1 UE has re-selected Cell 2 within T2, after the re-selection or when T2 expires, continue with step 8. Otherwise, if T2 expires and the CAT-M1 UE has not yet re-selected Cell 2, skip to step 12.

8.
The SS shall switch the power setting from T2 to T3 as specified in Table 4.2.16.5-1.

9.
The SS waits for random access requests information from the CAT-M1 UE to perform cell re-selection to an already detected cell, Cell 1.

10.
If the CAT-M1 UE responds on the already detected cell, Cell 1 during time duration T3 within 18 seconds from the beginning of time period T3, then count a success for the event “Re-select already detected Cell 1”. Otherwise count a fail for the event “Re-select already detected Cell 1”.

11.
If the CAT-M1 UE has re-selected Cell 1 within T3, after the re-selection or when T3 expires, skip to step 13.
Otherwise, if T3 expires and the CAT-M1 UE has not yet re-selected Cell 1, continue with step 12.

12.
Switch off and on the CAT-M1 UE and ensure the UE is in State 2A-RF-CE with condition CEModeB according to TS 36.508 [7] clause 7.2A.2A in Cell 1.

13.
Repeat step 2-12 until a test verdict has been achieved.
Each of the events “Re-select newly detected Cell 2” and “Re-select already detected Cell 1” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved. Different events may require different times for a verdict.
If both events pass, the test passes. If one event fails, the test fails.

4.2.16.4.3
Message contents

Same message contents as in clause 4.2.15.4.3.

4.2.16.5
Test requirement

Tables 4.2.16.4.1-1 and 4.2.16.5-1 defines the primary level settings including test tolerances for E-UTRAN HD FDD – FDD Intra frequency case for Cat-M1 cell re-selection test case.

Table 4.2.16.5-1: Cell specific test parameters for HD-FDD intra frequency cell reselection test case for Cat-M1 UE in enhanced coverage
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns 
	
	OP.6 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
	
	

	Qrxlevmin
	   dBm
	-140
	-140
	-140
	-140
	-140
	-140

	Pcompensation
	dB
	0
	0
	0
	0
	0
	0

	Qhysts
	dB
	0
	0
	0
	0
	0
	0

	Qoffsets, n
	dB
	0
	0
	0
	0
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	RSRP
	RSRP
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 Note2
	dBm/15 kHz
	-98
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	dB
	-7
	-12
	-6.55
	-infinity
	-6.55
	-12
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	dB
	-7
	-12.87
	-6.82
	-infinity
	-6.82
	-12.87

	RSRP Note3
	dBm/15 kHz
	-105
	-110
	-104.55
	-infinity
	-104.55
	-110

	Treselection
	s
	0
	0
	0
	0
	0
	0

	Sintrasearch
	dB
	Not sent
	Not sent

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to Cell 1
	ms
	-
	3

	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.

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 levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The cell reselection delay to a newly detectable cell is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 2.

The cell re-selection delay to a newly detectable cell shall be less than 338 s.

The cell reselection delay to an already detected cell is defined as the time from the beginning of time period T3, to the moment when the UE camps on Cell 1, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on Cell 1.

The cell re-selection delay to an already detected cell shall be less than 18 s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect,EUTRAN_Intra + TSI, and to an already detected cell can be expressed as: Tevaluate,EUTRAN_Intra + TSI,
Where:

Tdetect,EUTRAN_Intra
See Table 4.2.2.11-1 in TS 36.133 [4] clause 4.2.2.11
Tevaluate,EUTRAN_Intra
See Table 4.2.2.11-1 in TS 36.133 [4] clause 4.2.2.11

TSI
Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 6400 ms is assumed in this test case.
This gives a total of 337.36 s, allow 338 s for the cell re-selection delay to a newly detectable cell and 17.36 s, allow 18 s for the cell re-selection delay to an already detected cell in the test case.




















	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





















	

	
	




	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





	
	
	
	

	
	
	
	
	
	
	
	

	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	

	
	
	

	

	
	

	

	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
















< Unchanged sections omitted >
5.1.16
E-UTRAN FDD-FDD Intra frequency handover for Cat-M1 UEs in CEModeB

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

- Annex F needs to be updated

- The test tolerances and uncertainties applicable to this test are undefined

5.1.16.1
Test purpose

To verify the UE category M1’s ability to perform handover in RRC_CONNECTED state when an intra-frequency handover is commanded by meeting the UE maximum RRC procedure delay and interruption time requirements specified in TS 36.133 [4] clause 5.6.2.1.

5.1.16.2
Test applicability
This test applies to all types of E-UTRA FDD-FDD UE release 13 and forward of UE category M1. Applicability requires support CEModeB.
5.1.16.3
Minimum conformance requirements

Procedure delays for all procedures that can command a handover are specified in TS 36.331 [5].

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command,

where:

Dhandover equals the maximum RRC procedure delay defined in clause 11.2 of TS 36.331 [5] plus the interruption time stated in TS 36.133 [4] clause 5.6.2.1.2. The handover delay shall be less than Dhandover.
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the moment the UE has transmitted all repetitions of PRACH in the target cell, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency handover is commanded, the interruption time shall be less than Tinterrup
Tinterrup = Tsearch + TMIB + TIU + 20 ms

Where:


Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. If the target cell is known, then Tsearch shall be according to the non-DRX cell identification requirements specified in TS 36.133 [4] clause 8.13.3.1 for a UE configured with CEModeB.

TMIB is the time required for acquiring the MIB information of the target cell.
TIU is the time required to complete the transmission of PRACH in the target cell. The actual value of TIU shall depend upon the uncertainty in acquiring the first available PRACH occasion based on the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble to the target cell. 

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification per TS 36.133 [4] clause 5.6.2.1.2. Otherwise, it is unknown. The time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in TS 36.133 [4] clause 8.13.3.1 for a UE configured with CEModeB.

The normative reference for this requirement is TS 36.133 [4] clause 5.6.2.1 and A.5.1.16.

5.1.16.4
Test description

5.1.16.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources (without using the faders) to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 5.1.16.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.1.

4.
Message contents are defined in clause 5.1.16.4.3.

5.
There is one E-UTRA FDD-FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 5.1.16.4.1-1: General test parameters for E-UTRAN FDD-FDD intra frequency handover for Cat-M1 UEs in CEModeB test case

	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	A3-Offset
	dB
	0
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	
	OFF

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration
	
	PRACH_4CE 
	As specified in TS 36.133 [4]  A.3.16

	T1
	s
	5
	

	T2
	s
	(5
	

	T3
	s
	5
	

	Gap pattern ID
	
	1
	


5.1.16.4.2
Test procedure

The test consists of one E_UTRA FDD-FDD carrier and two cells. The two cells,  one active cell and one neighbour cell , are given in Tables 5.1.16.4.1-1 and 5.1.16.5-1. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE may not have any timing information of Cell 2. Starting T2, Cell 2 becomes detectable and the UE is expected to detect and send a measurement report. E-UTRAN shall send a RRC message implying handover to Cell 2. The RRC message implying handover shall be sent to the UE during period T2, after the UE has reported Event A3 as specified in TS 36.331 [5] clause 5.5.4.4. T3 is defined as the end of the last TTI containing the RRC message implying handover.

During the test, UE is configured with measurement gap for cell search, because eMTC narrowband (6 PRBs) does not overlap with the centre 6 PRBs of the carrier bandwidth per TS 36.133 [4] clause A.5.1.16.  

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

2.
Set the parameters according to T1 in Table 5.1.16.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.

3.
The SS shall transmit an RRCConnectionReconfiguration message.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 5.1.16.5-1. 

6.
UE shall transmit a MeasurementReport message triggered by Event A3.

7.
SS shall transmit an RRCConnectionReconfiguration message defined in Table H.3.2-3 implying handover to Cell 2.

8.
The start of T3 is the instant when the last TTI containing the RRC Connection reconfiguration message implying handover is sent to the UE, at that instant the SS shall switch the power setting from T2 to T3 as specified in Table 5.1.16.5-1.

9.
The UE shall transmit RRCConnectionReconfigurationComplete message.

10.
If the UE transmits the uplink PRACH channel to Cell 2 less than 2595 ms from the beginning of time period T3 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.

11.
After T3 expires, UE handover is back to Cell 1 or switch off the UE if the handover fails. Then ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell. 

12.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. 

13.
Repeat step 2-12 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.1.16.4.3
Message contents

Message contents are according to clause 5.1.1.4.3. 

5.1.16.5
Test requirement

Tables 5.1.16.4.1-1 and 5.1.16.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-FDD intra frequency handover test case.

Table 5.1.16.5-1: Cell specific test parameters for E-UTRAN FDD-FDD intra frequency handover test case for category M1 in CEmodeB

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH Reference Measurement Channel in TS 36.133 [4] A.3.1.4.4
	
	R.23 FDD
	

	MPDCCH Reference Channel in TS 36.133 [4] A.3.1.3.4
	
	R.19 FDD
	R.19 FDD

	PCFICH/PDCCH/PHICH Reference Channel in clause TS 36.133 [4] A.3.1.2.1
	
	R.7 FDD
	R.7 FDD

	OCNG Patterns defined in TS 36.133 [4] A.3.2.1.21
	
	OP.21 FDD
	OP.21 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
	
	

	
[image: image21.wmf]oc

N

 Note 2
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	dB
	-12+TT
	-12+TT
	-12+TT
	-Infinity
	-7+TT
	-7+TT
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 Note 3
	dB
	-12+TT
	-12.79+TT
	-12.79+TT
	-Infinity
	-7.27+TT
	-7.27+TT

	RSRP Note 3
	dBm/15 KHz
	-110+TT
	-110+TT
	-110+TT
	-Infinity
	-105+TT
	-105+TT

	Io Note 3
	dBm/9MHz
	-69.95+TT
	-69.21+TT
	-69.21+TT
	Specified in columns for Cell 1

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to Cell 1

Asynchronous cells 
	ms
	-
	3

	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.

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:
Es/Iot, RSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.


The handover delay is defined as the time from the beginning of time period T3, to the moment the UE start to transmit the PRACH to Cell 2.

The handover delay Dhandover test requirement in this case can be expressed as:

Handover delay Dhandover = maximum RRC procedure delay + Tinterrupt 
As specified in Section 5.1.16.3, Tinterrupt = Tsearch + TMIB +TIU + 20 ms, where

Tsearch = 0, since Cell 2 is known prior to the test,

TIU = 15 ms, with 10 ms due to uncertainty in frame and 5 ms additional delay due to PRACH transmission occasion, and

TMIB =  2545 ms, the time required for acquiring the MIB information of the target cell.
Maximum RRC procedure delay = 15 ms as defined in TS 36.331 [5] clause 11.2

Therefore, the handover delay Dhandover shall be less than a total of 2595 ms in this test case (note: this gives a total of 15 ms for maximum RRC procedure delay plus 2580 ms for Tinterrupt). In other words, the UE shall start to transmit the PRACH to Cell 2 less than 2595 ms from the beginning of time period T3.

For the test to pass, the total number of successful tests observed during repeated tests shall be more than 90% of the case with a confidence level of 95%.

5.1.17
E-UTRAN HD-FDD Intra frequency handover for Cat-M1 UEs in CEModeB

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

- Annex F needs to be updated

- The test tolerances and uncertainties applicable to this test are undefined.

5.1.17.1
Test purpose

To verify the UE category M1’s ability to perform handover in RRC_CONNECTED state when an intra-frequency handover is commanded by meeting the UE maximum RRC procedure delay and interruption time requirements specified in TS 36.133 [4] clause 5.6.2.1.

5.1.17.2
Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1. Applicability requires support CEModeB.
5.1.17.3
Minimum conformance requirements

Procedure delays for all procedures that can command a handover are specified in TS 36.331 [5].

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command,

where

Dhandover equals the maximum RRC procedure delay defined in clause 11.2 of TS 36.331 [5] plus the interruption time stated in TS 36.133 [4] clause 5.6.2.1.2. The handover delay shall be less than Dhandover.
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the moment the UE has transmitted all repetitions of PRACH in the target cell, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency handover is commanded, the interruption time shall be less than Tinterrup
Tinterrup = Tsearch + TMIB + TIU + 20 ms

Where:


Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. If the target cell is known, then Tsearch shall be according to the non-DRX cell identification requirements specified in TS 36.133 [4] clause 8.13.3.1 for a UE configured with CEModeB.

TMIB is the time required for acquiring the MIB information of the target cell.
TIU is the time required to complete the transmission of PRACH in the target cell. The actual value of TIU shall depend upon the uncertainty in acquiring the first available PRACH occasion based on the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble to the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification per TS 36.133 [4] clause 5.6.2.1.2. Otherwise, it is unknown. The time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in TS 36.133 [4] clause 8.13.3.1 for a UE configured with CEModeB.

The normative reference for this requirement is TS 36.133 [4] clause 5.6.2.2 and A.5.1.17.

5.1.17.4
Test description

5.1.17.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources (without using the faders) to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 5.1.17.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.1.

4.
Message contents are defined in clause 5.1.17.4.3.

5.
There is one E-UTRA HD-FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 5.1.17.4.1-1: General test parameters for E-UTRAN HD-FDD intra frequency handover  for Cat-M1 UEs in CEModeB test case

	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	0
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	
	OFF

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration
	
	PRACH_4CE 
	As specified in clause TS 36.133 [4] A.3.16

	T1
	s
	5
	

	T2
	s
	(5
	

	T3
	s
	5
	

	Gap pattern ID
	
	2
	


5.1.17.4.2
Test procedure

The test consists of one E_UTRA HD-FDD carrier and two cells. The two cells,  one active cell and one neighbour cell , are given in Tables 5.1.17.4.1-1 and 5.1.17.5-1. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE may not have any timing information of Cell 2. Starting T2, Cell 2 becomes detectable and the UE is expected to detect and send a measurement report. E-UTRAN shall send a RRC message implying handover to Cell 2. The RRC message implying handover shall be sent to the UE during period T2, after the UE has reported Event A3 as specified in TS 36.331 [5] clause 5.5.4.4. T3 is defined as the end of the last TTI containing the RRC message implying handover.

During the test, UE is configured with measurement gap for cell search, because eMTC narrowband (6 PRBs) does not overlap with the centre 6 PRBs of the carrier bandwidth per TS 36.133 [4] clause A.5.1.17.1. 

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

2.
Set the parameters according to T1 in Table 5.1.17.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.

3.
The SS shall transmit an RRCConnectionReconfiguration message.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 5.1.17.5-1. 

6.
UE shall transmit a MeasurementReport message triggered by Event A3.

7.
SS shall transmit an RRCConnectionReconfiguration message defined in Table H.3.2-3 implying handover to Cell 2.

8.
The start of T3 is the instant when the last TTI containing the RRC Connection reconfiguration message implying handover is sent to the UE, at that instant the SS shall switch the power setting from T2 to T3 as specified in Table 5.1.17.5-1.

9.
The UE shall transmit RRCConnectionReconfigurationComplete message.

10.
If the UE transmits the uplink PRACH channel to Cell 2 less than 2595 ms from the beginning of time period T3 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.

11.
After T3 expires, UE handover is back to Cell 1 or switch off the UE if the handover fails. Then ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

12.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. 

13.
Repeat step 2-12 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.1.17.4.3
Message contents

Same message content as in clause 5.1.16.4.3.

5.1.17.5
Test requirement

Tables 5.1.17.4.1-1 and 5.1.17.5-1 define the primary level settings including test tolerances for E-UTRAN HD-FDD-HD-FDD intra frequency handover test case.

Table 5.1.17.5.1-1: Cell specific test parameters for E-UTRAN HD-FDD intra frequency handover for Cat-M1 UEs in CEModeA test case

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH Reference Measurement Channel in clause TS 36.133 [4] A.3.1.4.5
	
	R.13 HD-FDD
	-

	MPDCCH Reference Channel in clause TS 36.133 [4] A.3.1.3.5
	
	R.9 HD-FDD
	R.9 HD-FDD

	PCFICH/PDCCH/PHICH Reference Channel in clause TS 36.133 [4] A.3.1.2.3
	
	R.4 HD-FDD
	R.4 HD-FDD

	OCNG Patterns defined in TS 36.133 [4] A.3.2.1.21
	
	OP.21 FDD
	OP.21 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/15 KHz
	-98
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	dB
	-12+TT
	-12.79+TT
	-12.79+TT
	-Infinity
	-7.27+TT
	-7.27+TT

	RSRP Note 3
	dBm/15 KHz
	-110+TT
	-110+TT
	-110+TT
	-Infinity
	-105+TT
	-105+TT

	Io Note 3
	dBm/9MHz
	-69.95+TT
	-69.21+TT
	-69.21+TT
	Specified in columns for Cell 1

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to Cell 1

Asynchronous cells
	ms
	-
	3

	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.

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:
Es/Iot, RSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.


The handover delay is defined as the time from the beginning of time period T3, to the moment the UE start to transmit the PRACH to Cell 2.

The handover delay Dhandover test requirement in this case can be expressed as:

Handover delay Dhandover = maximum RRC procedure delay + Tinterrupt
As specified in Section 5.1.17.3, Tinterrupt = Tsearch + TMIB + TIU + 20 ms, where

Tsearch = 0, since Cell 2 is known prior to the test,

TIU = 15 ms, with 10 ms due to uncertainty in frame and 5 ms additional delay due to PRACH transmission occasion, and

TMIB = 2545 ms,  the time required for acquiring the MIB information of the target cell.
Maximum RRC procedure delay = 15 ms as defined in TS 36.331 [5] clause 11.2

Therefore, the handover delay Dhandover shall be less than a total of 2595 ms in this test case (note: this gives a total of 15 ms  for maximum RRC procedure delay plus 2580 ms for Tinterrupt). In other words, the UE shall start to transmit the PRACH to Cell 2 less than 2595 ms from the beginning of time period T3.

For the test to pass, the total number of successful tests observed during repeated tests shall be more than 90% of the case with a confidence level of 95%.

5.1.18
E-UTRAN TDD Intra frequency handover for Cat-M1 UEs in CEModeB

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

- Annex F needs to be updated

- The test tolerances and uncertainties applicable to this test are undefined

5.1.18.1
Test purpose

To verify the UE category M1’s ability to perform handover in RRC_CONNECTED state when an intra-frequency handover is commanded by meeting the UE maximum RRC procedure delay and interruption time requirements specified in TS 36.133 [4] clause 5.6.2.3. 

5.1.18.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1. Applicability requires support CEModeB. 
5.1.18.3
Minimum conformance requirements

Procedure delays for all procedures that can command a handover are specified in TS 36.331 [5].

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command,

where:

Dhandover equals the maximum RRC procedure delay defined in clause 11.2 of TS 36.331 [5] plus the interruption time stated in TS 36.133 [4] clause 5.6.2.3.2. The handover delay shall be less than Dhandover.
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the moment the UE has transmitted all repetitions of PRACH in the target cell, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency handover is commanded, the interruption time shall be less than Tinterrup
Tinterrup = Tsearch + TMIB + TIU + 20 ms

Where:


Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. If the target cell is known, then Tsearch shall be according to the non-DRX cell identification requirements specified in TS 36.133 [4] clause 8.13.3.1 for a UE configured with CEModeB.

TMIB is the time required for acquiring the MIB information of the target cell.
TIU is the time required to complete the transmission of PRACH in the target cell. The actual value of TIU shall depend upon the availability of first available PRACH occasion based on the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access preamble to the target cell.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal or longer than the time duration required for the cell identification per TS 36.133 [4] clause 5.6.2.3.2. Otherwise, it is unknown. The time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in TS 36.133 [4] clause 8.13.3.1 for a UE configured with CEModeB.

The normative reference for this requirement is TS 36.133 [4] clause 5.6.2.3 and A.5.1.18.

5.1.18.4
Test description

5.1.18.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources (without using the faders) to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 5.1.18.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.1.

4.
Message contents are defined in clause 5.1.18.4.3.

5.
There is one E-UTRA TDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 5.1.18.4.1-1: General test parameters for E-UTRAN TDD Intra frequency handover for Cat-M1 UEs in CEModeB test case

	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	0
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	
	OFF

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [9]

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211 [9]

	PRACH configuration
	
	PRACH_4CE
	As specified in clause  TS 36.133 [4] A.3.16

	T1
	s
	5
	

	T2
	s
	(5
	

	T3
	s
	5
	

	Gap pattern ID
	
	1
	


5.1.18.4.2
Test procedure

The test consists of one E_UTRA TDD carrier and two cells. The two cells,  one active cell and one neighbour cell , are given in Tables 5.1.18.4.1-1 and 5.1.18.5-1. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE may not have any timing information of Cell 2. Starting T2, Cell 2 becomes detectable and the UE is expected to detect and send a measurement report. E-UTRAN shall send a RRC message implying handover to Cell 2. The RRC message implying handover shall be sent to the UE during period T2, after the UE has reported Event A3 as specified in TS 36.331 [5] clause 5.5.4.4. T3 is defined as the end of the last TTI containing the RRC message implying handover.

During the test, UE is configured with measurement gap for cell search, because eMTC narrowband (6 PRBs) does not overlap with the centre 6 PRBs of the carrier bandwidth per TS 36.133 [4] clause A.5.1.18.1.  

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell. 

2.
Set the parameters according to T1 in Table 5.1.18.5-1. Propagation conditions are set according to Annex B clause B.1. T1 starts.

3.
The SS shall transmit an RRCConnectionReconfiguration message.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 5.1.18.5-1. 

6.
UE shall transmit a MeasurementReport message triggered by Event A3.

7.
SS shall transmit an RRCConnectionReconfiguration message defined in Table H.3.2-3 implying handover to Cell 2.

8.
The start of T3 is the instant when the last TTI containing the RRC Connection reconfiguration message implying handover is sent to the UE, at that instant the SS shall switch the power setting from T2 to T3 as specified in Table 5.1.18.5-1.

9.
The UE shall transmit RRCConnectionReconfigurationComplete message.

10.
If the UE transmits the uplink PRACH channel to Cell 2 less than 2595 ms from the beginning of time period T3 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.

11.
After T3 expires, UE handover is back to Cell 1 or switch off the UE if the handover fails. Then ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

12.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. 

13.
Repeat step 2-12 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.1.18.4.3
Message contents

Message contents are according to clause 5.1.2.4.3.

5.1.18.5
Test requirement

Tables 5.1.18.4.1-1 and 5.1.18.5-1 define the primary level settings including test tolerances for E-UTRAN TDD-TDD intra frequency handover test case.

Table 5.1.18.5-1: Cell specific test parameters for E-UTRAN TDD Intra frequency handover test case

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	PDSCH Reference Measurement Channel in clause TS 36.133 [4] A.3.1.4.6
	
	R.19 TDD
	-

	MPDCCH Reference Channel in clause TS 36.133 [4] A.3.1.3.6
	
	R.17 TDD
	R.17 TDD

	PCFICH/PDCCH/PHICH Reference Channel in clause TS 36.133 [4] A.3.1.2.2
	
	R.7 TDD
	R.7 TDD

	OCNG Patterns defined in TS 36.133 [4] A.3.2.2.11
	
	OP.11 TDD
	OP.11 TDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/15 KHz
	-98
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	dB
	-12+TT
	-12+TT
	-12+TT
	-Infinity
	-7+TT
	-7+TT
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 Note 3
	dB
	-12+TT
	-12.79+TT
	-12.79+TT
	-Infinity
	-7.27+TT
	-7.27+TT

	RSRP Note 3
	dBm/15 KHz
	-110+TT
	-110+TT
	-110+TT
	-Infinity
	-105+TT
	-105+TT

	Io Note 3
	dBm/9MHz
	-69.95+TT
	-69.21+TT
	-69.21+TT
	Specified in columns for Cell 1

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to Cell 1

Synchronous cells
	(s
	-
	3

	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.

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:
Es/Iot, RSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves


The handover delay is defined as the time from the beginning of time period T3, to the moment the UE start to transmit the PRACH to Cell 2.

The handover delay Dhandover test requirement in this case can be expressed as:

Handover delay Dhandover = maximum RRC procedure delay + Tinterrupt
As specified in Section 5.1.18.3, Tinterrupt = Tsearch + TMIB  + TIU + 20 ms, where

Tsearch = 0, since Cell 2 is known prior to the test

TIU = 15 ms, with 10 ms due to uncertainty in frame and 5 ms additional delay due to PRACH transmission occasion

TMIB = 2545 ms, the time required for acquiring the MIB information of the target cell.

Maximum RRC procedure delay = 15 ms as defined in TS 36.331 [5] clause 11.2

Therefore, the handover delay Dhandover shall be less than a total of 2595 ms in this test case (note: this gives a total of 15 ms  for maximum RRC procedure delay plus 2580 ms for Tinterrupt). In other words, the UE shall start to transmit the PRACH to Cell 2 less than 2595 ms from the beginning of time period T3.

For the test to pass, the total number of successful tests observed during repeated tests shall be more than 90% of the case with a confidence level of 95%.

< Unchanged sections omitted >
6.1.9
E-UTRAN FD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
6.1.9.1
Test purpose

To verify that the UE is able to send a RRC Connection Re-establishment Request message to the System Simulator within the specified re-establishment delay limits from the moment it detects a loss in RRC connection.

6.1.9.2
Test applicability

This test applies to all types of E-UTRA FD-FDD UE release 13 and forward of UE category M1.

6.1.9.3
Minimum conformance requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay seconds from the moment it detects a loss in RRC connection. The total RRC connection delay (Tre-establish_delay) shall be less than:
Tre-establish_delay = TUL_grant + TUE_re-establish_delay

TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.

The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 36.331 [5] is detected by the UE to the moment the UE has transmitted all repetitions of the PRACH preamble to the target cell. The UE re-establishment delay (TUE_re-establish_delay) requirement for a UE configured with CEModeA shall be less than:TUE-re-establish_delay = 50 ms + Nfreq*Tsearch + TSI-EUTRA-M1-CEModeA + TPRACH
-
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times. Otherwise, Tsearch is the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13.2.1 for a UE configured with CEModeA.

In the above requirement, a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification. Otherwise, it is unknown.

-
TSI: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [5] for the target cell for a UE configured with CEModeA. TSI-EUTRA-M1-CEModeA includes the time to acquire the MIB and all the relevant SIBs of the target cell.

-
TPRACH is the interruption uncertainty in acquiring the first available PRACH occasion in the target cell. The actual value of TPRACH shall depend upon the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access to the target cell.
-
Nfreq: It is the total number of frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target cell is known.

There is no requirement if the target cell does not contain the UE context.

The normative reference for this requirement is TS 36.133 [4] clause 6.7.2.1 and A.6.1.9.
6.1.9.4
Test description

6.1.9.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.20(using only main UE Tx/Rx antenna).

2.
The parameter settings for the cells are set up according to Table 6.1.9.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are as defined in clause 6.1.9.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 6.1.9.4.1-1: General test parameters for E-UTRAN FD-FDD intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA test case

	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRACH Configuration
	
	PRACH_2CE
	As specified in A.9

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	3000
	RRC re-establishment timer

	DRX
	
	OFF
	

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration index
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	ms
	200
	

	T3
	s
	3
	


6.1.9.4.2
Test procedure

The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.

1.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

2.
Set the parameters according to T1 in Table 6.1.9.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
SS shall transmit an RRCConnectionReconfiguration message.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.1.9.5-1. T2 starts

6.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 6.1.9.5-1. T3 starts

7.
If the UE starts to send PRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2 within 1.5 s from the beginning of time period T3, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.
After T3 expires, cause UE handover back to Cell 1 (if the handover fails, switch off the UE) or switch off the UE. Then ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

9.
Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
6.1.9.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA with the following exceptions:

Table 6.1.9.4.3-1: Common Exception messages for E-UTRAN FD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.5-1

	Default RRC messages and information elements contents exceptions
	Table H.3.2-1


Table 6.1.9.4.3-2: MeasConfig-DEFAULT: Additional E-UTRAN intra frequency FD-FDD RRC Re-establishment requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f1
	
	

	      measObject  CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

	  reportConfigToAddModifyList 
	Not present
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModifyList
	Not present
	
	

	  quantityConfig
	Not present
	
	

	  measGapConfig
	Not present
	
	

	  s-Measure
	Not present
	
	

	  hrpd-PreRegistrationInfo
	Not present
	
	

	  speedDependentParameters
	Not present
	
	

	}
	
	
	


6.1.9.5
Test requirement

Table 6.1.9.5-1 defines the primary level settings including test tolerances for E-UTRAN FDD Intra-frequency RRC Re-establishment test case.

Table 6.1.9.5-1: Cell specific test parameters for E-UTRAN FD-FDD intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA test case

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	PDSCH parameters
	
	DL Reference Measurement Channel R.21 FDD
	As specified in clause A.8.1

	MPDCCH parameters
	
	DL Reference Measurement Channel R.17 FDD
	As specified in clause A.7.1

	OCNG Patterns defined in D.1.21 (OP.21 FDD) and in D.1.6 (OP.6 FDD)
	
	OP.21 FDD
	OP.21 FDD
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD
	OP.21 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	1.54
	-Infinity
	-Infinity
	-3.79
	4
	4
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 Note 2
	dBm/15 KHz
	-98
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	dB
	7
	-Infinity
	-Infinity
	4
	4
	4

	RSRP Note 3
	dBm/15 KHz
	-91
	-Infinity
	-Infinity
	-94
	-94
	-94

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	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.

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 levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2.

The RRC re-establishment delay to a known E-UTRA FDD intra frequency cell shall be less than 1.5 s.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The RRC re-establishment delay in the test is derived from the following expression:

Tre-establish_delay= TUL_grant + TUE_re-establish_delay.

Where:

TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.

TUE_re-establish_delay = 50 ms + Nfreq* Tsearch + TSI-EUTRA-M1-CEModeA + TPRACH
Nfreq = 1

Tsearch = 0 ms

TSI-EUTRA-M1-CEModeA = 1280 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 [5] for the target E-UTRAN FDD cell.
TPRACH = 15 ms; it is the additional delay caused by the random access procedure.

This gives a total of 1345 ms, within the allowance of 1.5 s in the test case.

6.1.10
E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA

6.1.10.1
Test purpose

To verify that the UE is able to send a RRC Connection Re-establishment Request message to the System Simulator within the specified re-establishment delay limits from the moment it detects a loss in RRC connection.

6.1.10.2
Test applicability

This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1.

6.1.10.3
Minimum conformance requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay seconds from the moment it detects a loss in RRC connection. The total RRC connection delay (Tre-establish_delay) shall be less than:
Tre-establish_delay = TUL_grant + TUE_re-establish_delay


TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.


The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in clause 5.3.7 in TS 36.331 [5] is detected by the UE to the moment the UE has transmitted all repetitions of the PRACH preamble to the target cell. The UE re-establishment delay (TUE_re-establish_delay) requirement for a UE configured with CEModeA shall be less than:

TUE-re-establish_delay = 50 ms + Nfreq*Tsearch + TSI-EUTRA-M1-CEModeA + TPRACH

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times. Otherwise, Tsearch is the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13.2.1 for a UE configured with CEModeA.

In the above requirement, a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification. Otherwise, it is unknown.

-
TSI: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [5] for the target cell for a UE configured with CEModeA. TSI-EUTRA-M1-CEModeA includes the time to acquire the MIB and all the relevant SIBs of the target cell.

-
TPRACH is the interruption uncertainty in acquiring the first available PRACH occasion in the target cell. The actual value of TPRACH shall depend upon the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access to the target cell.
-
Nfreq: It is the total number of frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target cell is known.

There is no requirement if the target cell does not contain the UE context.

The normative reference for this requirement is TS 36.133 [4] clause 6.7.2.1 and A.6.1.10.
6.1.10.4
Test description

6.1.10.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.20(using only main UE Tx/Rx antenna).

2.
The parameter settings for the cells are set up according to Table 6.1.10.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are as defined in clause 6.1.10.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 6.1.10.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA test case

	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRACH Configuration
	
	PRACH_2CE
	As specified in A.9

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	3000
	RRC re-establishment timer

	DRX
	
	OFF
	

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration index
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	ms
	200
	

	T3
	s
	3
	


6.1.10.4.2
Test procedure

The test consists of 3 successive time periods, with time duration of T1, T2 and T3 respectively. At the start of time period T2, cell 1, which is the active cell, is deactivated. The time period T3 starts after the occurrence of the radio link failure.

1.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

2.
Set the parameters according to T1 in Table 6.1.10.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
SS shall transmit an RRCConnectionReconfiguration message.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.1.10.5-1. T2 starts

6.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 6.1.10.5-1. T3 starts

7.
If the UE starts to send PRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2 within 1.5 s from the beginning of time period T3, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.
After T3 expires, cause UE handover back to Cell 1 (if the handover fails, switch off the UE) or switch off the UE. Then ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

9.
Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
6.1.10.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA with the following exceptions:

Table 6.1.10.4.3-1: Common Exception messages for E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.5-1

	Default RRC messages and information elements contents exceptions
	Table H.3.2-1


Table 6.1.10.4.3-2: MeasConfig-DEFAULT: Additional E-UTRAN HD-FDD intra frequency RRC Re-establishment requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f1
	
	

	      measObject  CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

	  reportConfigToAddModifyList
	Not present
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModifyList
	Not present
	
	

	  quantityConfig
	Not present
	
	

	  measGapConfig
	Not present
	
	

	  s-Measure
	Not present
	
	

	  hrpd-PreRegistrationInfo
	Not present
	
	

	  speedDependentParameters
	Not present
	
	

	}
	
	
	


6.1.10.5
Test requirement

Table 6.1.10.5-1 defines the primary level settings including test tolerances for E-UTRAN HD-FDD Intra-frequency RRC Re-establishment test case.

Table 6.1.10.5-1: Cell specific test parameters for E-UTRAN HD-FDD intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA test case

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	PDSCH parameters
	
	DL Reference Measurement Channel R.11 HD-FDD
	As specified in clause A.8.2

	MPDCCH parameters
	
	DL Reference Measurement Channel R.7 HD-FDD
	As specified in clause A.7.2

	OCNG Patterns defined in D.1.21 (OP.21 FDD) and in D.1.6 (OP.6 FDD)
	
	OP.21 FDD
	OP.21 FDD
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD
	OP.21 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	1.54
	-Infinity
	-Infinity
	-3.79
	4
	4
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 Note 2
	dBm/15 KHz
	-98
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	dB
	7
	-Infinity
	-Infinity
	4
	4
	4

	RSRP Note 3
	dBm/15 KHz
	-91
	-Infinity
	-Infinity
	-94
	-94
	-94

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	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.

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 
[image: image40.wmf]oc
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 to be fulfilled.

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


The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2.

The RRC re-establishment delay to a known E-UTRA FDD intra frequency cell shall be less than 1.5 s.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The RRC re-establishment delay in the test is derived from the following expression:

Tre-establish_delay= TUL_grant + TUE_re-establish_delay.

Where:


TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.


TUE_re-establish_delay = 50 ms + Nfreq* Tsearch + TSI-EUTRA-M1-CEModeA + TPRACH

Nfreq = 1


Tsearch = 0 ms


TSI-EUTRA-M1-CEModeA = 1280 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 [5] for the target E-UTRAN FDD cell.

TPRACH = 15 ms; it is the additional delay caused by the random access procedure.

This gives a total of 1345 ms, within the allowance of 1.5 s in the test case.

< Unchanged sections omitted >
6.1.12
E-UTRAN FD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The test procedure to have UE in CEMode A during T1 and CEmodeB at re-establishment  in T3 is pending discussion in RAN4.
6.1.12.1
Test purpose

To verify that the UE is able to send a RRC Connection Re-establishment Request message to the System Simulator within the specified re-establishment delay limits from the moment it detects a loss in RRC connection.

6.1.12.2
Test applicability

This test applies to all types of E-UTRA FD-FDD UE release 13 and forward of UE category M1 that supports CEModeB.

6.1.12.3
Minimum conformance requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay seconds from the moment it detects a loss in RRC connection. The total RRC connection delay (Tre-establish_delay) shall be less than:
Tre-establish_delay = TUL_grant + TUE_re-establish_delay

TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.

The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in section 5.3.7 in TS 36.331 [5] is detected by the UE to the time when the UE sends PRACH to the target cell. The UE re-establishment delay (TUE_re-establish_delay) requirement shall be less than:

TUE-re-establish_delay = 50 ms + Nfreq*Tsearch + TSI-EUTRA-M1-CEModeB + TPRACH

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times. Otherwise, Tsearch is the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13.2.1 in TS 36.331 [5] for a UE configured with CEModeA or as described in Clause 8.13.3.1 in TS 36.331 [5] for a UE configured with CEModeB. 


In the above requirement, a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification. Otherwise, it is unknown.


TSI-EUTRA-M1-CEModeB: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [5] for the target cell for a UE configured with CEModeA; TSI-EUTRA-M1-CEModeB includes the time to acquire the MIB and all the relevant SIBs of the target cell.

TPRACH is the interruption uncertainty in acquiring the first available PRACH occasion in the target cell. The actual value of TPRACH shall depend upon the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access to the target cell.


Nfreq: It is the total number of frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target cell is known.
There is no requirement if the target cell does not contain the UE context.

The normative reference for this requirement is TS 36.133 [4] clause 6.7.2.1 and A.6.1.12.
6.1.12.4
Test description

6.1.12.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.20(using only main UE Tx/Rx antenna).

2.
The parameter settings for the cells are set up according to Table 6.1.12.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are as defined in clause 6.1.12.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 6.1.12.4.1-1: General test parameters for E-UTRAN FD-FDD intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB test case

	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRACH Configuration
	
	PRACH_3CE
	As specified in A.9

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	3000
	RRC re-establishment timer

	DRX
	
	OFF
	

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration index
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Time offset between cells
	ms
	3 
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	ms
	4000
	

	T4
	s
	9
	


6.1.12.4.2
Test procedure

The test consists of 4 successive time periods, with time duration of T1, T2, T3 and T4 respectively. At the start of time period T3, cell 1, which is the active cell, is deactivated. The time period T4 starts after the occurrence of the radio link failure.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

2.
Set the parameters according to T1 in Table 6.1.12.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
SS shall transmit an RRCConnectionReconfiguration message.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.1.12.5-1. T2 starts

6.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 6.1.12.5-1. T3 starts

7.
If the UE starts to send PRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2 within 7 s from the beginning of time period T4, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.
After T4 expires, cause UE handover back to Cell 1 (if the handover fails, switch off the UE) or switch off the UE. Then ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

9.
Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
6.1.12.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeB with the following exceptions:

Table 6.1.12.4.3-1: Common Exception messages for E-UTRAN FD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.5-1

	Default RRC messages and information elements contents exceptions
	Table H.3.2-1


Table 6.1.12.4.3-2: MeasConfig-DEFAULT: Additional E-UTRAN intra frequency FD-FDD RRC Re-establishment requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f1
	
	

	      measObject  CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

	  reportConfigToAddModifyList 
	Not present
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModifyList
	Not present
	
	

	  quantityConfig
	Not present
	
	

	  measGapConfig
	Not present
	
	

	  s-Measure
	Not present
	
	

	  hrpd-PreRegistrationInfo
	Not present
	
	

	  speedDependentParameters
	Not present
	
	

	}
	
	
	


6.1.12.5
Test requirement

Table 6.1.12.5-1 defines the primary level settings including test tolerances for E-UTRAN FDD Intra-frequency RRC Re-establishment test case.

Table 6.1.12.5-1: Cell specific test parameters for E-UTRAN FD-FDD intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB test case

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	PDSCH parameters
	
	DL Reference Measurement Channel R.23 FDD

	MPDCCH parameters
	
	DL Reference Measurement Channel R.19 FDD

	OCNG Patterns defined in D.1.21 (OP.21 FDD) and in D.1.6 (OP.6  FDD)
	
	OP.21 FDD
	OP.21 FDD
	OP.21 FDD
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD
	OP.21 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	1.54
	-12.14
	-Infinity
	-Infinity
	-3.79
	-12.14
	-12
	-12
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 Note 2
	dBm/15 KHz
	-98
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	dB
	7
	-14.4
	-Infinity
	-Infinity
	4
	-12
	-12
	-12

	RSRP Note 3
	dBm/15 KHz
	-91
	-112.4
	-Infinity
	-Infinity
	-94
	-110
	-110
	-110

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	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.

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 levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The RRC re-establishment delay is defined as the time from the start of time period T4, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2.

The RRC re-establishment delay to a known E-UTRA FDD intra frequency cell shall be less than 7 s.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The RRC re-establishment delay in the test is derived from the following expression:

Tre-establish_delay= TUL_grant + TUE_re-establish_delay.

Where:

TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.

TUE_re-establish_delay = 50 ms + Nfreq* Tsearch + TSI-EUTRA-M1-CEModeB + TPRACH
Nfreq = 1

Tsearch = 0 ms

TSI-EUTRA-M1-CEModeB = 6400 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 [5] for the target E-UTRAN FDD cell.
TPRACH = 15 ms; it is the additional delay caused by the random access procedure.

This gives a total of 6485 ms, within the allowance of 7 s in the test case.

6.1.13
E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

-
The test procedure to have UE in CEMode A during T1 and CEmodeB at re-establishment  in T3 is pending discussion in RAN4.

6.1.13.1
Test purpose

To verify that the UE is able to send a RRC Connection Re-establishment Request message to the System Simulator within the specified re-establishment delay limits from the moment it detects a loss in RRC connection.

6.1.13.2
Test applicability

This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 that supports CEModeB.

6.1.13.3
Minimum conformance requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within Tre-establish_delay seconds from the moment it detects a loss in RRC connection. The total RRC connection delay (Tre-establish_delay) shall be less than:
Tre-establish_delay = TUL_grant + TUE_re-establish_delay

TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The uplink grant is required to transmit RRCConnectionReestablishmentRequest message.

The UE re-establishment delay (TUE_re-establish_delay) is the time between the moments when any of the conditions requiring RRC re-establishment as defined in section 5.3.7 in TS 36.331 [5] is detected by the UE to the time when the UE sends PRACH to the target cell. The UE re-establishment delay (TUE_re-establish_delay) requirement shall be less than:

TUE-re-establish_delay = 50 ms + Nfreq*Tsearch + TSI-EUTRA-M1-CEModeB + TPRACH

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times. Otherwise, Tsearch is the time duration required for the cell identification is specified in relevant intra-frequency cell identification requirements as described in Clause 8.13.2.1 in TS 36.331 [5] for a UE configured with CEModeA or as described in Clause 8.13.3.1 in TS 36.331 [5] for a UE configured with CEModeB. 

In the above requirement, a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification. Otherwise, it is unknown.


TSI-EUTRA-M1-CEModeB: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [5] for the target cell for a UE configured with CEModeA; TSI-EUTRA-M1-CEModeB includes the time to acquire the MIB and all the relevant SIBs of the target cell.

TPRACH is the interruption uncertainty in acquiring the first available PRACH occasion in the target cell. The actual value of TPRACH shall depend upon the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access to the target cell.


Nfreq: It is the total number of frequencies to be monitored for RRC re-establishment; Nfreq = 1 if the target cell is known.
There is no requirement if the target cell does not contain the UE context.

The normative reference for this requirement is TS 36.133 [4] clause 6.7.2 and A.6.1.13.
6.1.13.4
Test description

6.1.13.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.20(using only main UE Tx/Rx antenna).

2.
The parameter settings for the cells are set up according to Table 6.1.13.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are as defined in clause 6.1.13.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

Table 6.1.13.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB test case

	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	E-UTRA RF Channel Number
	
	1
	Only one FDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	PRACH Configuration
	
	PRACH_3CE
	As specified in A.9

	N310
	-
	1
	Maximum consecutive out-of-sync indications from lower layers

	N311
	-
	1
	Minimum consecutive in-sync indications from lower layers

	T310
	ms
	0
	Radio link failure timer; T310 is disabled

	T311
	ms
	3000
	RRC re-establishment timer

	DRX
	
	OFF
	

	CP length
	
	Normal
	

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	PRACH configuration index
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Time offset between cells
	ms
	3
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	ms
	4000
	

	T4
	s
	9
	


6.1.13.4.2
Test procedure

The test consists of 3 successive time periods, with time duration of T1, T2, T3 and T4 respectively. At the start of time period T3, cell 1, which is the active cell, is deactivated. The time period T4 starts after the occurrence of the radio link failure.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

2.
Set the parameters according to T1 in Table 6.1.13.5-1. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3.
SS shall transmit an RRCConnectionReconfiguration message.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.1.13.5-1. T2 starts

6.
When T2 expires, the SS shall switch the power setting from T2 to T3 as specified in Table 6.1.13.5-1. T3 starts

7.
If the UE starts to send PRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2 within 7 s from the beginning of time period T4, then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
8.
After T4 expires, cause UE handover back to Cell 1 (if the handover fails, switch off the UE) or switch off the UE. Then ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA. Cell 1 is the active cell.

9.
Repeat step 2-8 until the confidence level according to Table G.2.3-1 in Annex G clause G.2 is achieved.
6.1.13.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeB with the following exceptions:

Table 6.1.13.4.3-1: Common Exception messages for E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB
	Default Message Contents

	Common contents of system information blocks exceptions
	Table H.2.5-1

	Default RRC messages and information elements contents exceptions
	Table H.3.2-1


Table 6.1.13.4.3-2: MeasConfig-DEFAULT: Additional E-UTRAN intra frequency HD-FDD RRC Re-establishment requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f1
	
	

	      measObject  CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

	  reportConfigToAddModifyList 
	Not present
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModifyList
	Not present
	
	

	  quantityConfig
	Not present
	
	

	  measGapConfig
	Not present
	
	

	  s-Measure
	Not present
	
	

	  hrpd-PreRegistrationInfo
	Not present
	
	

	  speedDependentParameters
	Not present
	
	

	}
	
	
	


6.1.13.5
Test requirement

Table 6.1.13.5-1 defines the primary level settings including test tolerances for E-UTRAN FDD Intra-frequency RRC Re-establishment test case.

Table 6.1.13.5-1: Cell specific test parameters for E-UTRAN HD-FDD intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeB test case

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	PDSCH parameters
	
	DL Reference Measurement Channel R.13 FDD

	MPDCCH parameters
	
	DL Reference Measurement Channel R. 9 FDD

	OCNG Patterns defined in D1.21 (OP.21 FDD) and in D.1.6 (OP.6 FDD)
	
	OP.21 FDD
	OP.21 FDD
	OP.21 FDD
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD
	OP.6 FDD
	OP.21 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	1.54
	-15.27
	-Infinity
	-Infinity
	-3.79
	-12.14
	-12
	-12
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 Note 2
	dBm/15 KHz
	-98
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	dB
	7
	-14.4
	-Infinity
	-Infinity
	4
	-12
	-12
	-12

	RSRP Note 3
	dBm/15 KHz
	-91
	-113
	-Infinity
	-Infinity
	-94
	-110
	-110
	-110

	Propagation Condition 
	
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	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.

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 
[image: image48.wmf]oc

N

 to be fulfilled.

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


The RRC re-establishment delay is defined as the time from the start of time period T3, to the moment when the UE starts to send PRACH preambles to cell 2 for sending the RRCConnectionReestablishmentRequest message to cell 2.

The RRC re-establishment delay to a known E-UTRA FDD intra frequency cell shall be less than 7 s.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The RRC re-establishment delay in the test is derived from the following expression:

Tre-establish_delay= TUL_grant + TUE_re-establish_delay.

Where:

TUL_grant = It is the time required to acquire and process uplink grant from the target cell. The PRACH reception at the system simulator is used as a trigger for the completion of the test; hence TUL_grant is not used.

TUE_re-establish_delay = 50 ms + Nfreq* Tsearch + TSI-EUTRA-M1-CEModeB + TPRACH
Nfreq = 1

Tsearch = 0 ms

TSI-EUTRA-M1-CEModeB = 6400 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 [5] for the target E-UTRAN FDD cell.
TPRACH = 15 ms; it is the additional delay caused by the random access procedure.

This gives a total of 6485 ms, within the allowance of 7 s in the test case.

< Unchanged sections omitted >
8.1.23
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA
8.1.23.1
Test purpose
To verify Cat-M1 UE’s ability to make a correct reporting of an event under fading propagation conditions in asynchronous cells within the E-UTRA FDD-FDD intra-frequency cell search requirements for Cat-M1 UE.
8.1.23.2
Test applicability
This test applies to all types of E-UTRA FD-FDD UE release 13 and forward of UE category M1.

8.1.23.3
Minimum conformance requirements
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.1.23.3-1 when SCH Ês/Iot >= -6 dB.

Table 8.1.23.3-1: Requirement on cell identification delay and measurement delay for FDD intra frequency cell

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	1.44 seconds
	480 ms

	1
	2.88 seconds
	960 ms


A cell shall be considered detectable when

-
RSRP related side conditions given in TS 36.133 [4] Clauses 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex Table I.2.x-1[TBD] for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.1.23.3-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP measurement of cells from UE physical layer to higher layers may be decreased.
Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] Clauses 9.1.21.1 and 9.1.21.2.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1 defined in Clause 8.1.23.3. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1 defined in Clause 8.1.23.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clauses 8.13.2.1.1.1 and A.8.1.23.
8.1.23.4
Test description
8.1.23.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.23.4.1-1.

3.
Propagation conditions are set according to Annex B.0.

4.
Message contents are defined in clause 8.1.23.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 8.1.23.4.1-1: General test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One radio channel is used.

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	A3
	Offset
	dB
	-6
	

	
	Hysteresis
	dB
	0
	

	
	Time To Trigger
	S
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Gap pattern ID
	
	1
	

	T1
	S
	5
	

	T2
	S
	5
	


8.1.23.4.2
Test procedure
The test consists of one active cell and one neighbour cell. In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
2.
Set the parameters according to T1 in Table 8.1.23.5-1. Propagation conditions are set according to Annex B.1 and B.2. T1 starts.
3.
The SS shall transmit the RRCConnectionReconfiguration message.
4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.23.5-1.
6.
The UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than [2880+TT] ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receives the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit the RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeA according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
10.
Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G.2 is achieved.
8.1.23.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA and the following exceptions:
Table 8.1.23.4.3-1: Common Exception messages for E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA test requirement

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-2a
Table H.3.1-7


Table 8.1.23.4.3-2: ReportConfigEUTRA-A3: Additional E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-12 (-6 dB)
	-6 is actual value in dB (-12 * 0.5 dB)
	

	       reportOnLeave
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.1.23.4.3-3: MeasResults: Additional E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServiCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.23.4.3-4: MeasResultListEUTRA: Additional E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.23.5
Test requirement
Tables 8.1.23.4.1-1 and 8.1.23.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-FDD event triggered reporting under fading propagation conditions in asynchronous cells test.
Table 8.1.23.5-1: Cell specific test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.21 FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel
	
	R.17 FDD
	R.17 FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/15 KHz
	-98
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	dB
	4
	4
	-Infinity
	4.2
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 Note 3
	dB
	4
	-1.6
	-Infinity
	-1.26

	RSRP Note 3
	dBm/15 KHz
	-94
	-94
	-Infinity
	-93.8

	SCH_RP Note 3
	dBm/15 KHz
	-94
	-94
	-Infinity
	-93.8

	Io Note 3
	dBm/9MHz
	-64.76+TT
	-62.42+TT
	Specified in

Cell 1 columns 

	Propagation Condition 
	
	ETU30
	ETU30

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	2x1 Low

	Timing offset to Cell 1
	ms
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2.
The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1 = 2880 ms
TTI insertion uncertainty = TT ms

The overall delays measured shall be less than a total of 2880+TT ms in this test case (note: this gives a total of 2880 ms for measurement reporting delay plus TT ms for TTI insertion uncertainty).

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

8.1.24
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA
8.1.24.1
Test purpose
To verify Cat-M1 UE’s ability to make a correct reporting of an event under fading propagation conditions in synchronous cells within the E-UTRA FDD-FDD intra-frequency cell search requirements for Cat-M1 UE.
8.1.24.2
Test applicability
This test applies to all types of E-UTRA FD-FDD UE release 13 and forward of UE category M1.

8.1.24.3
Minimum conformance requirements
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.1.24.3-1 when SCH Ês/Iot >= -6 dB.

Table 8.1.24.3-1: Requirement on cell identification delay and measurement delay for FDD intra frequency cell

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	1.44 seconds
	480 ms

	1
	2.88 seconds
	960 ms


A cell shall be considered detectable when

-
RSRP related side conditions given in TS 36.133 [4] Sections 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex Table I.2.x-1[TBD] for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.1.24.3-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP measurement of cells from UE physical layer to higher layers may be decreased.
Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] sections 9.1.21.1 and 9.1.21.2.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1 defined in Clause 8.1.24.3. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1 defined in Clause 8.1.24.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.13.2.1.1.1 and A.8.1.24.
8.1.24.4
Test description
8.1.24.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.24.4.1-1.

3.
Propagation conditions are set according to Annex B.0.

4.
Message contents are defined in clause 8.1.24.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 8.1.24.1-1: General test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One radio channel is used.

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	A3
	Offset
	dB
	-6
	

	
	Hysteresis
	dB
	0
	

	
	Time To Trigger
	S
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Gap pattern ID
	
	1
	

	T1
	S
	5
	

	T2
	S
	5
	


8.1.24.4.2
Test procedure
The test consists of one active cell and one neighbour cell. In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
2.
Set the parameters according to T1 in Table 8.1.24.5-1. Propagation conditions are set according to Annex B clauses B.1 and B.2. T1 starts.
3.
The SS shall transmit the RRCConnectionReconfiguration message.
4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.24.5-1.
6.
The UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than [2880+TT] ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receives the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit the RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeA according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
10.
Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G.2 is achieved.
8.1.24.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA and the following exceptions:
Table 8.1.24.4.3-1: Common Exception messages for E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA test requirement

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-2a
Table H.3.1-7


Table 8.1.24.4.3-2: ReportConfigEUTRA-A3: Additional E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-12 (-6 dB)
	-6 is actual value in dB (-12 * 0.5 dB)
	

	       reportOnLeave
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.1.24.4.3-3: MeasResults: Additional E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServiCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.24.4.3-4: MeasResultListEUTRA: Additional E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.24.5
Test requirement
Tables 8.1.24.4.1-1 and 8.1.24.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-FDD event triggered reporting under fading propagation conditions in synchronous cells test.
Table 8.1.24.5-1: Cell specific test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.21 FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel
	
	R.17 FDD
	R.17 FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	4
	4
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 Note 3
	dB
	4
	-1.6
	-Infinity
	-1.26

	RSRP Note 3
	dBm/15 KHz
	-94
	-94
	-Infinity
	-93.8

	SCH_RP Note 3
	dBm/15 KHz
	-94
	-94
	-Infinity
	-93.8

	Io Note 3
	dBm/9MHz
	-64.76
	-62.34
	Specified in

Cell 1 columns

	Propagation Condition 
	
	ETU30
	ETU30

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	2x1 Low

	Timing offset to Cell 1
	(s
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2.
The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1 = 2880 ms
TTI insertion uncertainty = TT ms

The overall delays measured shall be less than a total of 2880+TT ms in this test case (note: this gives a total of 2880 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

8.1.25
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA in DRX
8.1.25.1
Test purpose
To verify Cat-M1 UE’s ability to make a correct reporting of an event in DRX under fading propagation conditions in asynchronous cells within the E-UTRA FDD-FDD intra-frequency cell search requirements in DRX for Cat-M1 UE.
8.1.25.2
Test applicability
This test applies to all types of E-UTRA FD-FDD UE release 13 and forward of UE category M1. Applicability requires support for FGI bit 5.
8.1.25.3
Minimum conformance requirements
When DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_UE cat M1 as shown in Table 8.1.25.3-1.

When eDRX_CONN is in use the UE shall be able to identify a new detectable FDD intra frequency cell within Tidentify_intra_UE cat M1 as shown in Table 8.1.25.3-2.

Table 8.1.25.3-1: Requirement to identify a newly detectable FDD intra frequency cell

	Gap pattern ID
	DRX cycle length (s)
	Tidentify_intra_UE cat M1 (s) (DRX cycles)

	0
	≤0.04
	1.44 (Note1)

	
	0.04<DRX-cycle≤0.08
	Note2 (40)

	
	0.128
	3.2 (25)

	
	0.128<DRX-cycle≤2.56
	Note2(20)

	1
	<0.128
	2.88 (Note1)

	
	0.128
	3.2 (25)

	
	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use.

Note2:
Time depends upon the DRX cycle in use.


Table 8.1.25.3-2: Requirement to identify a newly detectable FDD intra frequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_intra_UE cat M1 (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (20)

	NOTE:
Time depends upon the eDRX_CONN cycle in use.


A cell shall be considered detectable when

-
RSRP related side conditions given in TS 36.133 [4] Sections 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex Table I.2.x-1[TBD] for a corresponding Band
In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra_UE cat M1. When DRX is used, Tmeasure_intra_UE cat M1 is as specified in Table 8.1.25.3-3. When eDRX_CONN is used, Tmeasure_intra_UE cat M1 is as specified in Table 8.1.25.3-4. The UE shall be capable of performing RSRP measurements for 6 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_UE cat M1.

Table 8.1.25.3-3: Requirement to measure FDD intra frequency cells

	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_intra_UE cat M1 (s) (DRX cycles)

	0
	<0.128
	0.48 (Note1)

	
	0.128≤DRX-cycle≤2.56
	Note2 (5)

	1
	<0.256
	0.96 (Note1)

	
	0.256≤DRX-cycle≤2.56
	Note2 (5)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use.

Note2:
Time depends upon the DRX cycle in use.


Table 8.1.25.3-4: Requirement to measure FDD intra frequency cells when eDRX_CONN cycle is used

	eDRX_CONN cycle length (s)
	Tmeasure_intra_UE cat M1 (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5)

	NOTE:
Time depends upon the eDRX_CONN cycle in use.


Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] sections 9.1.21.1 and 9.1.21.2.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_intra, UE cat M1 defined in Clause 8.1.25.3. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1 defined in clause 8.1.25.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_UE cat M1 provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.13.2.1.1.2 and A.8.1.25.
8.1.25.4
Test description
8.1.25.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.25.4.1-1.

3.
Propagation conditions are set according to Annex B.0.

4.
Message contents are defined in clause 8.1.25.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 8.1.25.4.1-1: General test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE when DRX is used

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	

	E-UTRA RF Channel Number
	
	1
	1
	One radio channel is used.

	Active cell
	
	Cell 1
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	Normal
	

	DRX
	
	ON
	ON
	DRX related parameters are defined in Table 8.1.25.5-2

	A3
	Offset
	dB
	-6
	-6
	

	
	Hysteresis
	dB
	0
	0
	

	
	Time To Trigger
	s
	0
	0
	

	Filter coefficient
	
	0
	0
	L3 filtering is not used

	Gap pattern ID
	
	0
	0
	

	T1
	s
	5
	5
	

	T2
	s
	5
	30
	


8.1.25.4.2
Test procedure
The test consists of one active cell and one neighbour cell. In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

In Test 1 when DRX = 40 ms is used, UE needs to be provided at least once every 500 ms with new Timing Advance Command MAC control element to restart the Timer Alignment Timer to keep the UE uplink time alignment. Furthermore, the UE is allocated with PUSCH resource at every DRX cycle. In Test 2 when DRX = 1280 ms is used, the uplink time alignment is not maintained and the UE needs to use RACH to obtain uplink allocation for measurement reporting.
1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
2.
Set the parameters according to T1 in Table 8.1.25.5-1. Propagation conditions are set according to Annex B.1 and B.2. T1 starts.
3.
The SS shall transmit the RRCConnectionReconfiguration message.
4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Tables 8.1.25.5-1 and 8.1.25.5-2.
6.
The UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than [1480+TT] ms for Test 1 or less than [26880+TT] ms for Test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receives the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit the RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeA according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
10.
Repeat steps 2-9 until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved.

11. Repeat steps 1-10 for each sub-test Table 8.1.25.4.1-1 as appropriate.
8.1.25.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA and the following exceptions:
Table 8.1.25.4.3-1: Common Exception messages for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-2a

Table H.3.1-7
Table H.3.7-1

Table H.3.7-2

Table H.3.7-3


Table 8.1.25.4.3-2: RRCConnectionReconfiguration: Additional E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: TS 36.508 [7] clause 4.6.1, Table 4.6.1-8 RRCConnectionReconfiguration

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL 
	
	

	  criticalExtensions CHOICE {
	
	
	

	     c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        measConfig 
	MeasConfig -DEFAULT
	
	

	        radioResourceConfigDedicated
	RadioResourceConfigDedicated-HO
	
	

	      }
	
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	

	
	
	
	


Table 8.1.25.4.3-3: ReportConfigEUTRA-A3: Additional E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventide CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-12 (-6 dB)
	-6 is actual value in dB (-12 * 0.5 dB)
	

	       reportOnLeave 
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.1.25.4.3-4: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.25.4.3-5: MeasResults: Additional E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	    measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.25.4.3-6: MeasResultListEUTRA: Additional E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA {
	
	
	

	  physCellId
	PhysCellId
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.25.5
Test requirement
Tables 8.1.25.4.1-1, 8.1.25.5-1, 8.1.25.5-2, and 8.1.25.5-3 define the primary level settings including test tolerances for E-UTRAN FDD-FDD event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX.
Table 8.1.25.5-1: Cell specific test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE when DRX is used

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.21 FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel
	
	R.17 FDD
	R.17 FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	dB
	4
	4
	-Infinity
	4.2
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 Note 3
	dB
	4
	-1.6
	-Infinity
	-1.26

	RSRP Note 3
	dBm/15 KHz
	-94
	-94
	-Infinity
	-93.8

	SCH_RP Note 3
	dBm/15 KHz
	-94
	-94
	-Infinity
	-93.8

	Io Note 3
	dBm/9MHz
	-64.7
	-62.34
	Specified in

Cell 1 columns 

	Propagation Condition 
	
	ETU30
	ETU30

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	2x1 Low

	Timing offset to Cell 1
	(s
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


Table 8.1.25.5-2: DRX-Configuration for E-UTRAN FDD-FDD intra-frequency event triggered reporting in DRX under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	onDurationTimer
	psf1
	psf1
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf40
	sf1280
	

	shortDRX
	disable
	disable
	


Table 8.1.25.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FDD intra-frequency event triggered reporting in DRX under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	TimeAlignmentTimer
	sf500
	sf500
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	0
	For further information see clause 6.3.2 in TS 36.331 and section10.1 in TS 36.213.


In Test 1 when DRX cycle length = 40 ms is used, the overall delay measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2 on PUSCH.

In Test 2 when DRX cycle length = 1280 ms is used, the overall delay measured is defined as the time from the beginning of time period T2, to the moment the UE starts to send preambles on the PRACH for Scheduling Request (SR) to obtain allocation to send the measurement report to Cell 2 on PUSCH.

For both tests:

The overall delay measured may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

NOTE 1:
The actual overall delays measured in the test may be up to one DRX cycle higher than the measurement reporting delays above because UE is allowed to delay the initiation of the measurement reporting procedure to the next until the Active Time.

NOTE 2:
In order to calculate the rate of correct events the system simulator shall verify that it has received correct Event A3 measurement report.

The overall delay measured when DRX cycle length is 40 ms test requirement is expressed as:
Overall delay measured = measurement reporting delay + TTI insertion uncertainty + DRX cycle length

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1   = 1440 ms. When DRX cycle length is 40 ms then the Tidentify_intra_UE cat M1 is 1440 ms.
TTI insertion uncertainty = TT ms

DRX cycle length = 40 ms

The overall delay measured when DRX cycle length is 40 ms shall be less than a total of 1480+TT ms.

The overall delay measured when DRX cycle length is 1280 ms test requirement is expressed as:
Overall delay measured = measurement reporting delay + TTI insertion uncertainty + DRX cycle length

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1   = 25600 ms. When DRX cycle length is 1280 ms then the Tidentify_intra_UE cat M1 is 20 x 1280 ms.
TTI insertion uncertainty = TT ms

DRX cycle length = 1280 ms

The overall delay measured when DRX cycle length is 1280 ms shall be less than a total of 26880+TT ms.

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

8.1.26
E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

· Test tolerances and test requirement values

· Annex E needs to be updated

8.1.26.1
Test purpose
To verify Cat-M1 UE’s ability to make a correct reporting of an event under fading propagation conditions in asynchronous cells within the E-UTRA HD-FDD intra-frequency cell search requirements for Cat-M1 UE.
8.1.26.2
Test applicability
This test applies to all types of E-UTRA HD-FDD UE Release 13 and forward of UE category M1.

8.1.26.3
Minimum conformance requirements
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.1.26.3-1 when SCH Ês/Iot >= -6 dB

Table 8.1.26.3-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	1.44 seconds
	480 ms

	1
	2.88 seconds
	960 ms


A cell shall be considered detectable when

-
RSRP related side conditions given in TS 36.133 [4] Clauses 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to TS 36.133 [4] Table B.2.14-2 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1. If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.1.26.3-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP measurement of cells from UE physical layer to higher layers may be decreased.
Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] Clauses 9.1.21.1 and 9.1.21.2.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1 defined in Clause 8.1.26.3. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1 defined in Clause 8.1.26.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clauses 8.13.2.1.2.1 and A.8.1.26.
8.1.26.4
Test description
8.1.26.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (Node B emulator), faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.26.4.1-1.

3.
Propagation conditions are set according to Annex B.0.

4.
Message contents are defined in clause 8.1.26.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 8.1.26.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One radio channel is used.

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	A3
	Offset
	dB
	-6
	

	
	Hysteresis
	dB
	0
	

	
	Time To Trigger
	S
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Gap pattern ID
	
	1
	

	T1
	S
	5
	

	T2
	S
	5
	


8.1.26.4.2
Test procedure
The test consists of one active cell and one neighbour cell. In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
2.
Set the parameters according to T1 in Table 8.1.26.5-1. Propagation conditions are set according to Annex B.1. T1 starts.
3.
The SS shall transmit the RRCConnectionReconfiguration message.
4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.26.5-1.
6.
The UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than [2882+TT] ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receives the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit the RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeA according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
10.
Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G.2 is achieved.
8.1.26.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA and the following exceptions:
Table 8.1.26.4.3-1: Common Exception messages for E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA test requirement

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-2a
Table H.3.1-7


Table 8.1.26.4.3-2: ReportConfigEUTRA-A3: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-12 (-6 dB)
	-6 is actual value in dB (-12 * 0.5 dB)
	

	       reportOnLeave
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.1.26.4.3-3: MeasResults: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServiCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.26.4.3-4: MeasResultListEUTRA: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.26.5
Test requirement
Tables 8.1.26.4.1-1 and 8.1.26.5-1 define the primary level settings including test tolerances for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells.
Table 8.1.26.5-1: Cell specific test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.20 HD-FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel
	
	R.16 HD-FDD
	R.16 HD-FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
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	dB
	4+TT
	4+TT
	-Infinity
	4+TT
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 Note 3
	dB
	4+TT
	-1.46+TT
	-Infinity
	-1.46+TT

	RSRP Note 3
	dBm/15 KHz
	-94+TT
	-94+TT
	-Infinity
	-94+TT

	SCH_RP Note 3
	dBm/15 KHz
	-94+TT
	-94+TT
	-Infinity
	-94+TT

	Io Note 3
	dBm/9MHz
	-64.76+TT
	-62.42+TT
	Specified in

Cell 1 columns 

	Propagation Condition 
	
	ETU70
	ETU70

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to Cell 1
	ms
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2.
The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1 = [2880+TT]
TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of [2880+TTI insertion uncertainty+TT] ms in this test case (note: this gives a total of 2880 ms for measurement reporting delay plus TT ms for TTI insertion uncertainty).

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

8.1.27
E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

· Test tolerances and test requirement values

· Annex E needs to be updated

8.1.27.1
Test purpose
To verify Cat-M1 UE’s ability to make a correct reporting of an event under fading propagation conditions in synchronous cells within the E-UTRA HD-FDD intra-frequency cell search requirements for Cat-M1 UE.
8.1.27.2
Test applicability
This test applies to all types of E-UTRA HD-FDD UE Release 13 and forward of UE category M1.

8.1.27.3
Minimum conformance requirements
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.1.27.3-1 when SCH Ês/Iot >= -6 dB

Table 8.1.27.3-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	1.44 seconds
	480 ms

	1
	2.88 seconds
	960 ms


A cell shall be considered detectable when

-
RSRP related side conditions given in TS 36.133 [4] Sections 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to TS 36.133 [4] Table B.2.14-2 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1. If higher layer filtering is used, an additional cell identification delay can be expected. 
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.1.27.3-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP measurement of cells from UE physical layer to higher layers may be decreased.
Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] sections 9.1.21.1 and 9.1.21.2.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1 defined in Clause 8.1.27.3. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1 defined in Clause 8.1.27.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.13.2.1.2.1 and A.8.1.27.
8.1.27.4
Test description
8.1.27.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (Node B emulator), faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.27.4.1-1.

3.
Propagation conditions are set according to Annex B.0.

4.
Message contents are defined in clause 8.1.27.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 8.1.27.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One radio channel is used.

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	

	DRX
	
	DRX_L
	As specified in TS 36.133 [4] clause A.3.3

	A3
	Offset
	dB
	-6
	

	
	Hysteresis
	dB
	0
	

	
	Time To Trigger
	S
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Gap pattern ID
	
	1
	As specified in TS 36.133 [4] clause 8.1.2.1

	T1
	S
	5
	

	T2
	S
	5
	


8.1.27.4.2
Test procedure
The test consists of one active cell and one neighbour cell. In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
2.
Set the parameters according to T1 in Table 8.1.27.5-1. Propagation conditions are set according to Annex B clauses B.1. T1 starts.
3.
The SS shall transmit the RRCConnectionReconfiguration message.
4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.27.5-1.
6.
The UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than [2882+TT] ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receives the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit the RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeA according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
10.
Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G.2 is achieved.
8.1.27.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA and the following exceptions:
Table 8.1.27.4.3-1: Common Exception messages for E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA test requirement

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-2a
Table H.3.1-7

Table H.3.6-2


Table 8.1.27.4.3-2: ReportConfigEUTRA-A3: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-12 (-6 dB)
	-6 is actual value in dB (-12 * 0.5 dB)
	

	       reportOnLeave
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.1.27.4.3-3: MeasResults: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServiCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.27.4.3-4: MeasResultListEUTRA: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA test requirement

	Derivation Path: 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.27.5
Test requirement
Tables 8.1.27.4.1-1 and 8.1.27.5-1 define the primary level settings including test tolerances for E-UTRAN HD-FDD event triggered reporting under fading propagation conditions in synchronous cells.
Table 8.1.27.5-1: Cell specific test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.20 FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel
	
	R.16 FDD
	R.16 FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
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	dB
	4+TT
	4+TT
	-Infinity
	4+TT
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 Note 3
	dB
	4+TT
	-1.46+TT
	-Infinity
	-1.46+TT

	RSRP Note 3
	dBm/15 KHz
	-94+TT
	-94+TT
	-Infinity
	-94+TT

	SCH_RP Note 3
	dBm/15 KHz
	-94+TT
	-94+TT
	-Infinity
	-94+TT

	Io Note 3
	dBm/9MHz
	-64.76+TT
	-62.42+TT
	Specified in

Cell 1 columns 

	Propagation Condition 
	
	ETU70
	ETU70

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to Cell 1
	(s
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2.
The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1 = [2880+TT]
TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of [2880+TTI insertion uncertainty +TT] ms in this test case (note: this gives a total of 2880 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

8.1.28
E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA in DRX
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

· Test tolerances and test requirement values

· Annex E needs to be updated

8.1.28.1
Test purpose
To verify Cat-M1 UE’s ability to make a correct reporting of an event in DRX under fading propagation conditions in asynchronous cells within the E-UTRA HD-FDD intra-frequency cell search requirements in DRX for Cat-M1 UE.
8.1.28.2
Test applicability
This test applies to all types of E-UTRA HD-FDD UE Release 13 and forward of UE category M1. 

8.1.28.3
Minimum conformance requirements
When DRX is in use the UE shall be able to identify a new detectable HD-FDD intra frequency cell within Tidentify_intra_UE cat M1 as shown in Table 8.1.28.3-1.

When eDRX_CONN is in use the UE shall be able to identify a new detectable HD-FDD intra frequency cell within Tidentify_intra_UE cat M1 as shown in Table 8.1.28.3-2.

Table 8.1.28.3-1: Requirement to identify a newly detectable HD-FDD intrafrequency cell

	Gap pattern ID
	DRX cycle length (s)
	Tidentify_intra_UE cat M1 (s) (DRX cycles)

	0
	≤0.04
	1.44 (Note1)

	
	0.04<DRX-cycle≤0.08
	Note2 (40)

	
	0.128
	3.2 (25)

	
	0.128<DRX-cycle≤2.56
	Note2(20)

	1
	≤0.08
	2.88 (Note1)

	
	0.128
	3.2 (32)

	
	0.128<DRX-cycle≤2.56
	Note2(25)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


Table 8.1.28.3-2: Requirement to identify a newly detectable HD-FDD intrafrequency cell when eDRX_CONN cycle is used
	eDRX_CONN cycle length (s)
	Tidentify_intra_UE cat M1 (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (25)

	NOTE:
Time depends upon the eDRX_CONN cycle in use


A cell shall be considered detectable when

-
RSRP related side conditions given in TS 36.133 [4] Sections 9.1.21.1 and 9.1.21.2 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to TS 36.133 [4] Table B.2.14-2 for a corresponding Band
In the RRC_CONNECTED state the measurement period for intra frequency measurements is Tmeasure_intra_UE cat M1. When DRX is used, Tmeasure_intra_UE cat M1 is as specified in Table 8.1.28.3-3. When eDRX_CONN is used, Tmeasure_intra_UE cat M1 is as specified in Table 8.1.28.3-4. The UE shall be capable of performing RSRP measurements for 6 identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_intra_UE cat M1.

Table 8.1.28.3-3: Requirement to measure HD-FDD intrafrequency cells

	Gap pattern ID
	DRX cycle length (s)
	Tmeasure_intra_UE cat M1 (s) (DRX cycles)

	0
	<0.08
	0.48 (Note1)

	
	0.08≤DRX-cycle≤0.16
	Note2 (7)

	
	0.16<DRX-cycle≤2.56
	Note2(5)

	1
	<0.16
	0.96 (Note1)

	
	DRX-cycle=0.16
	1.12 (7)

	
	0.16<DRX-cycle≤2.56
	Note2(5)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


Table 8.1.28.3-4: Requirement to measure HD-FDD intrafrequency cells when eDRX_CONN cycle is used

	eDRX_CONN cycle length (s)
	Tmeasure_intra_UE cat M1 (s) (eDRX_CONN cycles)

	2.56<eDRX_CONN cycle≤10.24
	Note (5)

	NOTE:
Time depends upon the eDRX_CONN cycle in use


Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] sections 9.1.21.1 and 9.1.21.2.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify_intra, UE cat M1 defined in Clause 8.1.28.3. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1  defined in clause 8.1.28.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_UE cat M1 provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.13.2.1.1.2 and A.8.1.28.
8.1.28.4
Test description
8.1.28.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator), faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.28.4.1-1.

3.
Propagation conditions are set according to Annex B.0.

4.
Message contents are defined in clause 8.1.28.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 8.1.28.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE when DRX is used

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	

	E-UTRA RF Channel Number
	
	1
	1
	One radio channel is used.

	Active cell
	
	Cell 1
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	Normal
	

	DRX
	
	ON
	ON
	DRX related parameters are defined in Table 8.1.28.5-2

	A3
	Offset
	dB
	-6
	-6
	

	
	Hysteresis
	dB
	0
	0
	

	
	Time To Trigger
	s
	0
	0
	

	Filter coefficient
	
	0
	0
	L3 filtering is not used

	Gap pattern ID
	
	0
	0
	As specified in TS 36.133 [4] clause 8.1.2.1.

	T1
	s
	5
	5
	

	T2
	s
	5
	35
	


8.1.28.4.2
Test procedure
The test consists of one active cell and one neighbour cell. In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

In Test 1 when DRX = 40 ms is used, UE needs to be provided at least once every 500 ms with new Timing Advance Command MAC control element to restart the Timer Alignment Timer to keep the UE uplink time alignment. Furthermore, the UE is allocated with PUSCH resource at every DRX cycle. In Test 2 when DRX = 1280 ms is used, the uplink time alignment is not maintained and the UE needs to use RACH to obtain uplink allocation for measurement reporting.
1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
2.
Set the parameters according to T1 in Table 8.1.28.5-1. Propagation conditions are set according to Annex B.1. T1 starts.
3.
The SS shall transmit the RRCConnectionReconfiguration message.
4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Tables 8.1.28.5-1 and 8.1.28.5-2.
6.
The UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than [1480+TT] ms for Test 1 or less than [26882+TT] ms for Test 2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receives the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit the RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeA according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.
10.
Repeat steps 2-9 until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved.

11.
Repeat steps 1-10 for each sub-test Table 8.1.28.4.1-1 as appropriate.
8.1.28.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA and the following exceptions:
Table 8.1.28.4.3-1: Common Exception messages for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-2a

Table H.3.1-7 

Table H.3.7-1

Table H.3.7-2

Table H.3.7-3


Table 8.1.28.4.3-2: RRCConnectionReconfiguration: Additional E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: TS 36.508 [7] clause 4.6.1, Table 4.6.1-8 RRCConnectionReconfiguration

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL 
	
	

	  criticalExtensions CHOICE {
	
	
	

	     c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        measConfig 
	MeasConfig -DEFAULT
	
	

	        radioResourceConfigDedicated
	RadioResourceConfigDedicated-HO
	
	

	      }
	
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	

	
	
	
	


Table 8.1.28.4.3-3: ReportConfigEUTRA-A3: Additional E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventide CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-12 (-6 dB)
	-6 is actual value in dB (-12 * 0.5 dB)
	

	       reportOnLeave 
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.1.28.4.3-4: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	41
	10 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.28.4.3-5: MeasResults: Additional E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	    measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.28.4.3-6: MeasResultListEUTRA: Additional E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX test 1 and 2 requirements

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA {
	
	
	

	  physCellId
	PhysCellId
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.28.5
Test requirement
Tables 8.1.28.4.1-1, 8.1.28.5-1, 8.1.28.5-2, and 8.1.28.5-3 define the primary level settings including test tolerances for E-UTRAN HD-FDD event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CE in DRX.
Table 8.1.28.5-1: Cell specific test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE when DRX is used

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.10 HD-FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel
	
	R.6 HD-FDD
	R.6 HD-FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
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	dB
	4+TT
	4+TT
	-Infinity
	4+TT
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 Note 3
	dB
	4+TT
	-1.46+TT
	-Infinity
	-1.46+TT

	RSRP Note 3
	dBm/15 KHz
	-94+TT
	-94+TT
	-Infinity
	-94+TT

	SCH_RP Note 3
	dBm/15 KHz
	-94+TT
	-94+TT
	-Infinity
	-94+TT

	Io Note 3
	dBm/9MHz
	-64.76+TT
	-62.42+Tt
	Specified in

Cell 1 columns 

	Propagation Condition 
	
	ETU70
	ETU70

	Antenna Configuration
	
	1x1
	1x1

	Timing offset to Cell 1
	(s
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


Table 8.1.28.5-2: DRX-Configuration for E-UTRAN HD-FDD intra-frequency event triggered reporting in DRX under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	onDurationTimer
	psf1
	psf1
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf40
	sf1280
	

	shortDRX
	disable
	disable
	


Table 8.1.28.5-3: TimeAlignmentTimer -Configuration for E-UTRAN HD-FDD intra-frequency event triggered reporting in DRX under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA
	Field
	Test1
	Test2
	Comment

	
	Value
	Value
	

	TimeAlignmentTimer
	sf500
	sf500
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	0
	For further information see clause 6.3.2 in TS 36.331 and section10.1 in TS 36.213.


In Test 1 when DRX cycle length = 40 ms is used, the overall delay measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2 on PUSCH.

In Test 2 when DRX cycle length = 1280 ms is used, the overall delay measured is defined as the time from the beginning of time period T2, to the moment the UE starts to send preambles on the PRACH for Scheduling Request (SR) to obtain allocation to send the measurement report to Cell 2 on PUSCH.

For both tests:

The overall delay measured may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

NOTE 1:
The actual overall delays measured in the test may be up to one DRX cycle higher than the measurement reporting delays above because UE is allowed to delay the initiation of the measurement reporting procedure to the next until the Active Time.

NOTE 2:
In order to calculate the rate of correct events the system simulator shall verify that it has received correct Event A3 measurement report.

The overall delay measured when DRX cycle length is 40 ms test requirement is expressed as:
Overall delay measured = measurement reporting delay + TTI insertion uncertainty + DRX cycle length

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1   = 1440 ms. When DRX cycle length is 40 ms then the Tidentify_intra_UE cat M1 is 1440 ms.
TTI insertion uncertainty = [TT] ms

DRX cycle length = 40 ms

The overall delay measured when DRX cycle length is 40 ms shall be less than a total of 1480+TT ms.

The overall delay measured when DRX cycle length is 1280 ms test requirement is expressed as:
Overall delay measured = measurement reporting delay + TTI insertion uncertainty + DRX cycle length

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1   = 25600 ms. When DRX cycle length is 1280 ms then the Tidentify_intra_UE cat M1 is 20 x 1280 ms.
TTI insertion uncertainty = 2 ms

DRX cycle length = 1280 ms

The overall delay measured when DRX cycle length is 1280 ms shall be less than a total of [26880+ TTI insertion uncertainty +TT] ms.

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

< Unchanged sections omitted >
8.1.31
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

-
Test tolerances and Test system uncertainties applicable to this test are undefined.

-
Cell specific test parameters in Table 8.1.31.5-1is need clarification by RAN4 with LS R5-169159.

-
Test procedure and requirement is still FFS.

8.1.31.1
Test purpose
To verify the Cat-M1 UE in CEModeB to make a correct reporting of an event under fading propagation conditions in asynchronous cells within the E-UTRA FDD-FDD intra-frequency cell search requirements.
8.1.31.2
Test applicability
This test applies to all types of E-UTRA FDD UE Release 13 and forward of UE category M1. Applicability requires support CEMode B.
8.1.31.3
Minimum conformance requirements
The UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-frequency cells without an explicit intra-frequency neighbour cell list containing physical layer cell identities. During the RRC_CONNECTED state the UE shall continuously measure identified intra frequency cells and additionally search for and identify new intra frequency cells.
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.1.31.3-1 provided that additional conditions table 8.1.31.3-2 is met.
Table 8.1.31.3-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	320.8 s
	800 ms

	1
	321.6 s
	1600ms


Table 8.1.31.3-2: Conditions on SCH Ês/Iot for cell identification delay and measurement delay for FDD intrafrequency cell

	SCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell SCH Ês/Iot: Q2
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	-15≤Q1<-6
	-15≤ Q2 < -6
	As defined in table 8.1.31.3-1
	As defined in table 8.1.31.3-1

	-15≤Q1<-6
	Q2(-6
	Requirements in table 8.1.23.3-1 apply
	Requirements in table 8.1.23.3-1 apply

	Q1( -6
	Q2(-6
	Requirements in table 8.1.23.3-1 apply
	Requirements in table 8.1.23.3-1 apply


A cell shall be considered detectable when

-
RSRP related side conditions given in TS36.101 [4] Sections 9.1.21.3 and 9.1.21.4 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to TS36.101 [4] Annex Table B.2.14-3 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1. If higher layer filtering is used, an additional cell identification delay can be expected. 
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.1.31.3-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP measurements of cells from UE physical layer to higher layers may be decreased.

The RSRP measurement accuracy for all measured cells shall be as specified in the sub-clauses 9.1.21.3 and 9.1.21.4.
Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS36.101 [4] sections 9.1.21.3 and 9.1.21.4.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1 defined in TS36.101 [4] Clause 8.13.3.1.1.1. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1 defined in TS36.101 [4] clause 8.13.3.1.1.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_intra_UE cat M1 provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
The normative reference for this requirement is TS 36.133 [4] clause 8.13.3.1.1.1 and A.8.1.31.
8.1.31.4
Test description
8.1.31.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.31.4.1-1.

3.
Propagation conditions are set according to Annex B clauses B.0.

4.
Message contents are defined in clause 8.1.31.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.

Table 8.1.31.4.1-1: General test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One radio channel is used.

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	A3
	Offset
	dB
	-8
	

	
	Hysteresis
	dB
	0
	

	
	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Gap pattern ID
	
	0
	

	T1
	s
	5
	

	T2
	s
	325
	


8.1.31.4.2
Test procedure
The test consists of one active cell and one neighbour cell. In the measurement control information it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.

2.
Set the parameters according to T1 in Table 8.1.31.5-1. Propagation conditions are set according to Annex B clauses B.1 and B.2. T1 starts.
3.
SS shall transmit an RRCConnectionReconfiguration message.
4.
The UE shall transmit RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.31.5-1.
6.
UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than [320802 ms] then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receive the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeB according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.

10.
Repeat step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
8.1.31.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 8.1.31.4.3-1: Common Exception messages for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB test requirement

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-2a

Table H.3.1-7


Table 8.1.31.4.3-2: ReportConfigEUTRA-A3: Additional E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-12 (-6 dB)
	-6 is actual value in dB (-12 * 0.5 dB)
	

	       reportOnLeave
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.1.31.4.3-3: MeasResults: Additional E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultServiCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.31.4.3-4: MeasResultListEUTRA: Additional E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.31.5
Test requirement
Tables 8.1.31.4.1-1 and 8.1.31.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-FDD event triggered reporting under fading propagation conditions in asynchronous cells test.
Table 8.1.31.5-1: Cell specific test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel defined in clause A.8.4
	
	R.22 FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel defined in clause A.7.4
	
	R.18 FDD
	R.18 FDD

	OCNG Patterns defined in clause D.1
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dB
	-12 + TT
	-12.27 + TT
	-Infinity
	-12.27 + TT

	RSRP Note 3
	dBm/15 KHz
	-110 + TT
	-110 + TT
	-Infinity
	-110 + TT

	SCH_RP Note 3
	dBm/15 KHz
	-110 + TT
	-110 + TT
	-Infinity
	-110 + TT

	Io Note 3
	dBm/9MHz
	-69.95 + TT
	-69.70 + TT
	Specified in

Cell 1 columns

	Propagation Condition 
	
	ETU70
	ETU70

	Antenna Configuration
	
	[1x1]
	[1x1]

	Timing offset to Cell 1
	ms
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_UE cat M1 +  Tmeasure_intra_UE cat M1
Tidentify_intra_UE cat M1 = 320800 ms
Tmeasure_intra_UE cat M1 = 800 ms
TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of [321602 ms] in this test case (note: this gives a total of 321600 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

8.1.32
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

-
The Test tolerances and Test system uncertainties applicable to this test are undefined.

-
Cell specific test parameters in Table 8.1.31.5-1is need clarification by RAN4 with LS R5-169159.

-
Test requirement is still FFS.

8.1.32.1
Test purpose
To verify the Cat-M1 UE in CEModeB to make a correct reporting of an event under fading propagation conditions in synchronous cells within the E-UTRA FDD-FDD intra-frequency cell search requirements.
8.1.32.2
Test applicability
This test applies to all types of E-UTRA FDD UE Release 13 and forward of UE category M1. Applicability requires support CEMode B.
8.1.32.3
Minimum conformance requirements
Same minimum conformance requirements as in clause 8.1.31.3.

The normative reference for this requirement is TS 36.133 [4] clause 8.13.3.1.1.1 and A.8.1.32.
8.1.32.4
Test description
8.1.32.4.1
Initial conditions
Same initial conditions as in clause 8.1.31.4.1 with following exceptions:

-
Instead of Table 8.1.31.4.1-1 ( use Table 8.1.32.4.1-1.
Table 8.1.32.4.1-1: General test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One radio channel is used.

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	A3
	Offset
	dB
	-8
	

	
	Hysteresis
	dB
	0
	

	
	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Gap pattern ID
	
	0
	

	T1
	s
	5
	

	T2
	s
	325
	


8.1.32.4.2
Test procedure
Same test procedure as in clause 8.1.31.4.2 with following exceptions:

-
Instead of Table 8.1.31.5-1 ( use Table 8.1.32.5-1.
8.1.32.4.3
Message contents
Same message contents as in clause 8.1.31.4.3.

8.1.32.5
Test requirement
Tables 8.1.32.4.1-1 and 8.1.32.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-FDD event triggered reporting under fading propagation conditions in synchronous cells test.
Table 8.1.32.5-1: Cell specific test parameters for E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel defined in clause A.8.4
	
	R.22 FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel defined in clause A.7.4
	
	R.18 FDD
	R.18 FDD

	OCNG Patterns defined in clause D.1
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dB
	-12 + TT
	-12.27 + TT
	-Infinity
	-12.27 + TT

	RSRP Note 3
	dBm/15 KHz
	-110 + TT
	-110 + TT
	-Infinity
	-110 + TT

	SCH_RP Note 3
	dBm/15 KHz
	-110 + TT
	-110 + TT
	-Infinity
	-110 + TT

	Io Note 3
	dBm/9MHz
	-69.95 + TT
	-69.70 + TT
	Specified in

Cell 1 columns

	Propagation Condition 
	
	ETU70
	ETU70

	Antenna Configuration
	
	[1x1]
	[1x1]

	Timing offset to Cell 1
	(s
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_UE cat M1 +  Tmeasure_intra_UE cat M1
Tidentify_intra_UE cat M1 = 320800 ms
Tmeasure_intra_UE cat M1 = 800 ms
TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of [321602 ms] in this test case (note: this gives a total of 321600 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

8.1.33
E-UTRAN HD-FDD Intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB
8.1.33.1
Test purpose

To verify Cat-M1 UE’s ability to make a correct reporting of an event under fading propagation conditions in asynchronous cells within the E-UTRA HD-FDD intra-frequency cell search requirements for Cat-M1 UE.
8.1.33.2
Test applicability

This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 that support CE Mode B.
8.1.33.3
Minimum conformance requirements

When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.1.33.3-1 provided that additional conditions table 8.1.33.3-2 is met.
Table 8.1.33.3-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	320.8 s
	800 ms

	1
	321.6 s
	1600ms


Table 8.1.33.3-2: Conditions on SCH Ês/Iot for cell identification delay and measurement delay for FDD intrafrequency cell

	SCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell SCH Ês/Iot: Q2
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	-15≤Q1<-6
	-15≤ Q2 < -6
	As defined in table 8.1.33.3-1
	As defined in table 8.1.33.3-1

	-15≤Q1<-6
	Q2(-6
	Requirements in TS 36.133 [4] Clauses 8.13.2 apply
	Requirements in TS 36.133 [4] Clauses 8.13.2 apply

	Q1( -6
	Q2(-6
	Requirements in TS 36.133 [4] Clauses 8.13.2 apply
	Requirements in TS 36.133 [4] Clauses 8.13.2 apply


A cell shall be considered detectable when

-
RSRP related side conditions given in TS 36.133 [4] Clauses 9.1.21.3 and 9.1.21.4 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to TS 36.133 [4] Table B.2.14-4 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1. If higher layer filtering is used, an additional cell identification delay can be expected. 
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.1.33.3-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP measurements of cells from UE physical layer to higher layers may be decreased.

Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] Clauses 9.1.21.3 and 9.1.21.4.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1 defined in Clause 8.1.33.3. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1 defined in Clause 8.1.33.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
The normative reference for this requirement is TS 36.133 [4] clause 8.13.3.1.2.1 and A.8.1.33.
8.1.33.4
Test description
8.1.33.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (Node B emulator), faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.33.4.1-1.

3.
Propagation conditions are set according to Annex B.0.

4.
Message contents are defined in clause 8.1.33.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 8.1.33.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One radio channel is used for this test

	Active Cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	A3
	Offset
	dB
	-8
	

	
	Hysteresis
	dB
	0
	

	
	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Gap pattern ID
	
	0
	

	T1
	s
	5
	

	T2
	s
	≤325
	


8.1.33.4.2
Test procedure

The test consists of one active cell and one neighbour cell. In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.
2.
Set the parameters according to T1 in Table 8.1.33.5-1. Propagation conditions are set according to Annex B.1 and B.2. T1 starts.
3.
The SS shall transmit the RRCConnectionReconfiguration message.
4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.33.5-1.
6.
The UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 3210 ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receives the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit the RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeB according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.
10.
Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G.2 is achieved.
8.1.33.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeB and the following exceptions:

Table 8.1.33.4.3-1: Common Exception messages for E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB test requirement

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-2a
Table H.3.1-7


Table 8.1.33.4.3-2: ReportConfigEUTRA-A3: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-16 (-8 dB)
	-8 is actual value in dB (-16 * 0.5 dB)
	

	       reportOnLeave
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.33.4.3-3: MeasResults: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.33.4.3-4: MeasResultListEUTRA: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.33.5
Test requirement

Tables 8.1.33.4.1-1 and 8.1.33.5-1 define the primary level settings including test tolerances for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells.

Table A.8.1.33.5-1: Cell specific test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeB

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.13 HD-FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel
	
	R.9 HD-FDD
	R.9 HD-FDD

	OCNG Patterns
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	-11.20
	-10.80
	-infinity
	-10.80
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 Note 3
	dB
	-11.20
	-11.15
	-infinity
	-11.15

	RSRP Note 3
	dBm/15 kHz
	-109.20
	-108.80
	-infinity
	-108.80

	SCH_RP Note 3
	dBm/15 kHz
	-109.20
	-108.80
	-infinity
	-108.80

	Io Note 3
	dBm/9MHz
	-69.90
	-69.55
	Specified in

Cell 1 columns

	Propagation Condition
	
	ETU30
	ETU30

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	2x1 Low

	Timing offset to Cell 1
	ms
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2.
The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1 = 3208
TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of 3210 ms in this test case (note: this gives a total of 3208 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

8.1.34
E-UTRAN HD-FDD Intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB
8.1.34.1
Test purpose

To verify Cat-M1 UE’s ability to make a correct reporting of an event under fading propagation conditions in synchronous cells within the E-UTRA HD-FDD intra-frequency cell search requirements for Cat-M1 UE.
8.1.34.2
Test applicability

This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 that support CE Mode B.
8.1.34.3
Minimum conformance requirements

When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.1.34.3-1 provided that additional conditions table 8.1.34.3-2 is met.
Table 8.1.34.3-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell

	Gap pattern ID
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	0
	320.8 s
	800 ms

	1
	321.6 s
	1600ms


Table 8.1.34.3-2: Conditions on SCH Ês/Iot for cell identification delay and measurement delay for FDD intrafrequency cell

	SCH Ês/Iot of already identified cell including serving cell: Q1
	Neighbouring cell SCH Ês/Iot: Q2
	Cell identification delay (Tidentify_intra_UE cat M1)
	Measurement delay (Tmeasure_intra_UE cat M1)

	-15≤Q1<-6
	-15≤ Q2 < -6
	As defined in table 8.1.34.3-1
	As defined in table 8.1.34.3-1

	-15≤Q1<-6
	Q2(-6
	Requirements in TS 36.133 [4] Clauses 8.13.2 apply
	Requirements in TS 36.133 [4] Clauses 8.13.2 apply

	Q1( -6
	Q2(-6
	Requirements in TS 36.133 [4] Clauses 8.13.2 apply
	Requirements in TS 36.133 [4] Clauses 8.13.2 apply


A cell shall be considered detectable when

-
RSRP related side conditions given in TS 36.133 [4] Clauses 9.1.21.3 and 9.1.21.4 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to TS 36.133 [4] Table B.2.14-4 for a corresponding Band.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_UE cat M1. If higher layer filtering is used, an additional cell identification delay can be expected. 
In the RRC_CONNECTED state the measurement period for intra frequency measurements is according to Table 8.1.34.3-1. When measurement gaps are activated the UE shall be capable of performing measurements for at least 6 cells. If the UE has identified more than 6 cells, the UE shall perform measurements but the reporting rate of RSRP measurements of cells from UE physical layer to higher layers may be decreased.

Reported RSRP measurement contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] Clauses 9.1.21.3 and 9.1.21.4.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra_UE cat M1 defined in Clause 8.1.34.3. When L3 filtering is used or IDC autonomous denial is configured an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_UE cat M1 defined in Clause 8.1.34.3 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than TMeasurement_Period_UE cat M1, Intra provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured, an additional delay can be expected.
The normative reference for this requirement is TS 36.133 [4] clause 8.13.3.1.2.1 and A.8.1.34.
8.1.34.4
Test description
8.1.34.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (Node B emulator), faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.15 using only main UE Tx/Rx antenna.

2.
The general test parameter settings are set up according to Table 8.1.34.4.1-1.

3.
Propagation conditions are set according to Annex B.0.

4.
Message contents are defined in clause 8.1.34.4.3.

5.
There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 8.1.34.4.1-1: General test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One radio channel is used for this test

	Active Cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	A3
	Offset
	dB
	-8
	

	
	Hysteresis
	dB
	0
	

	
	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Gap pattern ID
	
	0
	

	T1
	s
	5
	

	T2
	s
	≤325
	


8.1.34.4.2
Test procedure

The test consists of one active cell and one neighbour cell. In the measurement control information, it is indicated to the UE that event-triggered reporting with Event A3 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 2.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.
2.
Set the parameters according to T1 in Table 8.1.34.5-1. Propagation conditions are set according to Annex B.1 and B.2. T1 starts.
3.
The SS shall transmit the RRCConnectionReconfiguration message.
4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.34.5-1.
6.
The UE shall transmit a MeasurementReport message triggered by Event A3. If the overall delays measured from the beginning of time period T2 is less than 3210 ms then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement then the number of failure tests is increased by one.
7.
After the SS receives the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit the RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.
8.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.
9.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A-CE with the condition CEModeB according to TS 36.508 [7] clause 4.5.3AB (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.
10.
Repeat steps 2-9 until the confidence level according to Tables G.2.3-1 in Annex G.2 is achieved.
8.1.34.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeB and the following exceptions:

Table 8.1.34.4.3-1: Common Exception messages for E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB test requirement

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-2a
Table H.3.1-7


Table 8.1.34.4.3-2: ReportConfigEUTRA-A3: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6 ReportConfigEUTRA-A3

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A3 ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA3 SEQUENCE {
	
	
	

	       a3-Offset
	-16 (-8 dB)
	-8 is actual value in dB (-16 * 0.5 dB)
	

	       reportOnLeave
	FALSE
	
	

	      }
	
	
	

	    }
	
	
	

	    hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.1.34.4.3-3: MeasResults: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	


Table 8.1.34.4.3-4: MeasResultListEUTRA: Additional E-UTRAN HD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB test requirement

	Derivation Path: TS 36.331 [5] clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	
	

	  measResult SEQUENCE {
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.1.34.5
Test requirement

Tables 8.1.34.4.1-1 and 8.1.34.5-1 define the primary level settings including test tolerances for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells.

Table A.8.1.34.5-1: Cell specific test parameters for E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeB

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH parameters:

DL Reference Measurement Channel
	
	R.13 HD-FDD
	-

	MPDCCH parameters:

DL Reference Measurement Channel
	
	R.9 HD-FDD
	R.9 HD-FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	MPDCCH_RA
	dB
	
	

	MPDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
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	dB
	-11.20
	-10.80
	-infinity
	-10.80
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 Note 3
	dB
	-11.20
	-11.15
	-infinity
	-11.15

	RSRP Note 3
	dBm/15 KHz
	-109.20
	-108.80
	-infinity
	-108.80

	SCH_RP Note 3
	dBm/15 KHz
	-109.20
	-108.80
	-infinity
	-108.80

	Io Note 3
	dBm/9MHz
	-69.90
	-69.55
	Specified in

Cell 1 columns

	Propagation Condition 
	
	ETU30
	ETU30

	Correlation Matrix and Antenna Configuration
	
	2x1 Low
	2x1 Low

	Timing offset to Cell 1
	(s
	-
	3

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

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 Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A3 triggered measurement report to Cell 2.
The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty

Measurement reporting delay = Tidentify_intra_UE cat M1
Tidentify_intra_UE cat M1 = 3208
TTI insertion uncertainty = 2 ms

The overall delays measured shall be less than a total of 3210 ms in this test case (note: this gives a total of 3208 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.

< Unchanged sections omitted >
8.1.36
E-UTRAN FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for Cat-M1 UE in CEModeB
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

-
Test tolerances, Test system uncertainties and test requirement values

-
Annex E needs to be updated

-
Message content is TBD

-
The test requirement is within brackets

8.1.36.1
Test purpose

To verify the requirement for identification of a new CGI of E-UTRA cell with autonomous gaps for Cat-M1 UE in CEModeB.
8.1.36.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 12 and forward with supports CEModeB and intra-frequency SI acquisition for HO.

8.1.36.3
Minimum conformance requirements

The requirements defined in TS36.133[4] subclause 8.13.3.1.4 apply provided the following condition is met:

-
Tx diversity or transmission using multiple antennas are supported in the target cell to be detected.

-
Repetitions of MIB/SIB1bis are supported in the target cell to be detected.

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and report the CGI when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1bis message according to clause 5.5.3.1 of TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX or eDRX_CONN is used or not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within:
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Where

Tbasic_identify_CGI_Cat M1, intra = [5120] ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell is defined, provided that the E-UTRA cell has been already identified by the UE.
A cell shall be considered identifiable following conditions are fulfilled:

-
RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.14 for a corresponding Band
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tbasic_identify_CGI_Cat M1,.intra is applicable when no DRX is used as well as when any of DRX and eDRX_CONN cycles specified in TS 36.331 [2] is used.

Within the time, 
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, over which the UE identifies the new CGI of E-UTRA cell, the PBCH repetition and SIB1-BR repetition level in the target cell shall be as specified in Table 8.13.3.1.4.1-1.

Table 8.13.3.1.4.1-1: Conditions in target cell during Tbasic_identify_CGI_Cat M1, intra.

	Target cell

	Ês/Iot  [dB]
	PBCH repetition
	SIB1-BR repetition level

	≥ -15
	Configured as specified in TS 36.211 [16]
	16


The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the ECGI reporting may be delayed until the next DRX cycle. In case eDRX_CONN is used, the ECGI reporting may be delayed until the next eDRX_CONN cycle. If IDC autonomous denial is configured, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.13.3.1.4 and A.8.1.36.
8.1.36.4
Test description

8.1.36.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1. Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20.

2. The general test parameter settings are set up according to Table 8.1.36.4.1-1.

3. Propagation conditions are set according to Annex B clauses B.0.

4. Message contents are defined in clause 8.1.36.4.3.

5. There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 8.1.36.4.1-1: General test parameters for E-UTRAN FDD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	

	A3-Offset
	dB
	-16
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	si-RequestForHO
	
	TRUE
	As specified in clause 5.5.3.1 in TS 36.331.

	T1
	s
	5
	

	T2
	s
	( 325
	

	T3
	s
	7
	


8.1.36.4.2
Test procedure

The test comprises of one active cell and one neighbour cell. PDCCHs indicating new transmissions shall be sent continuously to ensure that the UE would have ACK/NACK sending during identifying a new CGI of E-UTRAN cell. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable and the UE is expected to detect and send a measurement report.

A RRC message implying SI reading shall be sent to the UE during period T2, after the UE has reported Event A3. The RRC message shall create a measurement report configuration with purpose reportCGI and si-RequestForHO set to TRUE. The start of T3 is the instant when the last TTI containing the RRC message implying SI reading is sent to the UE.

1.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.

2.
Set the parameters according to T1 in Table 8.1.36.5-1. Propagation conditions are set according to Annex B clauses B.1.1. T1 starts.
3.
SS shall transmit an RRCConnectionReconfiguration with event A3 configured message.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.36.5-1.

6.
UE shall transmit a MeasurementReport message triggered by Event A3.

7.
SS shall transmit an RRCConnectionReconfiguration message during period T2, The RRC message shall create a measurement report configuration with purpose reportCGI and si-RequestForHO set to TRUE.
8.
The SS shall start T3 timer when the last TTI containing the RRC message implying SI reading is sent to UE.

9.
The UE shall transmit RRCConnectionReconfigurationComplete message.
10.
UE shall transmit a MeasurementReport message containing the cell global identifier of cell 2 within [5137] milliseconds from the start of T3. If the overall delays measured from the beginning of time period T3 is less than [5137] ms, then the number of successful tests is increased by one. If the UE fails to report the cell global identifier within the overall delays measured requirement, then the number of failure tests is increased by one.

11.
After the SS receive the MeasurementReport message in step 10) or when T3 expires, the SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

12.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.

13.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.

14.
Repeat step 2-13 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
8.1.36.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

TBD

8.1.36.5
Test requirement

Tables 8.1.36.4.1-1 and 8.1.36.5-1 define the primary level settings including test tolerances for E-UTRAN FDD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for Cat-M1 UE in CEModeB test.

Table 8.1.36.5-1: Cell Specific Test requirement Parameters for E-UTRAN FDD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for Cat-M1 UE in CEModeB

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH Reference Channel in clause A.8.4
	
	R.23 FDD
	N/A

	MPDCCH Reference Channel in clause A.7.4
	
	R.19 FDD
	N/A

	OCNG Patterns defined in D.1 (OP.21 FDD) and (OP.6 FDD)
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	-3
	-3

	PHICH_PB
	dB
	
	

	MPDCCH_RA
	dB
	0
	0

	MPDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	-3
	-3

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	8+TT
	8+TT
	8+TT
	-Infinity
	-3+TT
	-3+TT
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	8+TT
	6.24+TT
	6.24+TT
	-Infinity
	 -11.64+TT
	 -11.64+TT

	RSRP Note 3
	dBm/15 KHz
	-90
	-90
	-90
	-Infinity
	-101
	-101

	SCH_RP Note3
	dBm/15 KHz
	-90
	-90
	-90
	-Infinity
	-101
	-101

	Io Note 3
	dBm/9MHz
	-61.58
	-61.29
	-61.29
	Specified in columns for Cell 1

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to Cell 1
	ms
	-
	3

	PBCH repetition level
	
	
	20

	SIB1-BR repetition level
	
	-
	16

	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.

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:
Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The UE shall transmit a measurement report containing the cell global identifier of cell 2 within 5137 ms from the start of T3.

Test requirement = RRC Procedure delay + 
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+ reporting delay

= 15 + [5120] + 2ms from the start of T3

= [5137] ms.
The rate of correct events observed during repeated tests shall be at least 90%.

8.1.37
E-UTRAN FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX for Cat-M1 UE in CEModeB
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

-
Test tolerances, Test system uncertainties and test requirement values

-
Annex E needs to be updated

-
Message content is TBD

-
The test requirement is within brackets and needs an update in 36.133

8.1.37.1
Test purpose

To verify the requirement for identification of a new CGI of E-UTRA cell with autonomous gaps in DRX for Cat-M1 UE in CEModeB.
8.1.37.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 12 and forward with supports CEModeB, DRX and intra-frequency SI acquisition for HO.

8.1.37.3
Minimum conformance requirements

The requirements defined in TS36.133[4] subclause 8.13.3.1.4 apply provided the following condition is met:

-
Tx diversity or transmission using multiple antennas are supported in the target cell to be detected.

-
Repetitions of MIB/SIB1bis are supported in the target cell to be detected.

No explicit neighbour list is provided to the UE for identifying a new CGI of E-UTRA cell. The UE shall identify and report the CGI when requested by the network for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1bis message according to clause 5.5.3.1 of TS 36.331 [2]. Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX or eDRX_CONN is used or not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within:
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Where

Tbasic_identify_CGI_Cat M1, intra = [5120] ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell is defined, provided that the E-UTRA cell has been already identified by the UE.
A cell shall be considered identifiable following conditions are fulfilled:

-
RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
SCH_RP and SCH Ês/Iot according to Annex B.2.14 for a corresponding Band
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [5].

The requirement for identifying a new CGI of an E-UTRA cell within Tbasic_identify_CGI_Cat M1,.intra is applicable when no DRX is used as well as when any of DRX and eDRX_CONN cycles specified in TS 36.331 [2] is used.

Within the time, 
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, over which the UE identifies the new CGI of E-UTRA cell, the PBCH repetition and SIB1-BR repetition level in the target cell shall be as specified in Table 8.13.3.1.4.1-1.

Table 8.13.3.1.4.1-1: Conditions in target cell during Tbasic_identify_CGI_Cat M1, intra.

	Target cell

	Ês/Iot  [dB]
	PBCH repetition
	SIB1-BR repetition level

	≥ -15
	Configured as specified in TS 36.211 [16]
	16


The ECGI reporting delay occurs due to the delay uncertainty when inserting the ECGI measurement report to the TTI of the uplink DCCH. The delay uncertainty is twice the TTI of the uplink DCCH. In case DRX is used, the ECGI reporting may be delayed until the next DRX cycle. In case eDRX_CONN is used, the ECGI reporting may be delayed until the next eDRX_CONN cycle. If IDC autonomous denial is configured, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.13.3.1.4 and A.8.1.37.
8.1.37.4
Test description

8.1.37.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1. Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20.

2. The general test parameter settings are set up according to Table 8.1.37.4.1-1.

3. Propagation conditions are set according to Annex B clauses B.0.

4. Message contents are defined in clause 8.1.37.4.3.

5. There is one E-UTRA FDD carrier and two cells specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 8.1.37.4.1-1: General test parameters for E-UTRAN FDD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Value
	Comment

	Active cell
	
	Cell 1
	

	Neighbour cell
	
	Cell 2
	Cell to be identified.

	CP length
	
	Normal
	

	A3-Offset
	dB
	-16
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	ON
	

	si-RequestForHO
	
	TRUE
	As specified in clause 5.5.3.1 in TS 36.331.

	T1
	s
	5
	

	T2
	s
	( 325
	

	T3
	s
	7
	


8.1.37.4.2
Test procedure

The test comprises of one active cell and one neighbour cell. PDCCHs indicating new transmissions shall be sent continuously to ensure that the UE would have ACK/NACK sending during identifying a new CGI of E-UTRAN cell. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE does not have any timing information of cell 2. Starting T2, cell 2 becomes detectable and the UE is expected to detect and send a measurement report.

A RRC message implying SI reading shall be sent to the UE during period T2, after the UE has reported Event A3. The RRC message shall create a measurement report configuration with purpose reportCGI and si-RequestForHO set to TRUE. The start of T3 is the instant when the last TTI containing the RRC message implying SI reading is sent to the UE.

In the test UE needs to be provided at least once every 1280ms with new Timing Advance Command MAC control element to restart the Time alignment timer to keep UE uplink time alignment. Furthermore UE sends scheduling request (SR) to obtain allocation to send the measurement report on NPUSCH.
1. Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.

2. Set the parameters according to T1 in Table 8.1.37.5-1. Propagation conditions are set according to Annex B clauses B.1.1. T1 starts.
3. SS shall transmit an RRCConnectionReconfiguration with event A3 configured message.

4. The UE shall transmit RRCConnectionReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.1.37.5-1.

6. UE shall transmit a MeasurementReport message triggered by Event A3.

7. SS shall transmit an RRCConnectionReconfiguration message during period T2, The RRC message shall create a measurement report configuration with purpose reportCGI and si-RequestForHO set to TRUE.
8. The SS shall start T3 timer when the last TTI containing the RRC message implying SI reading is sent to UE.

9. The UE shall transmit RRCConnectionReconfigurationComplete message.
10. UE shall transmit a MeasurementReport message containing the cell global identifier of cell 2 within [5120] milliseconds from the start of T3. If the overall delays measured from the beginning of time period T3 is less than [5120] ms, then the number of successful tests is increased by one. If the UE fails to report the cell global identifier within the overall delays measured requirement, then the number of failure tests is increased by one.

11. After the SS receive the MeasurementReport message in step 10) or when T3 expires, the SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

12. Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.

13. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA),
or
- switches off and on the UE and ensures the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.

14. Repeat step 2-13 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
8.1.37.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

TBD

8.1.37.5
Test requirement

Tables 8.1.37.4.1-1 and 8.1.37.5-1 define the primary level settings including test tolerances for E-UTRAN FDD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for Cat-M1 UE in CEModeB test.

Table 8.1.37.5-1: Cell Specific Test requirement Parameters for E-UTRAN FDD - FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps for Cat-M1 UE in CEModeB

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PDSCH Reference Channel in clause A.8.4
	
	R.23 FDD
	N/A

	MPDCCH Reference Channel in clause A.7.4
	
	R.19 FDD
	N/A

	OCNG Patterns defined in D.1 (OP.21 FDD) and (OP.6 FDD)
	
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	-3
	-3

	PHICH_PB
	dB
	
	

	MPDCCH_RA
	dB
	0
	0

	MPDCCH_PB
	dB
	
	

	PDSCH_RA
	dB
	-3
	-3

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/15 KHz
	-98+TT
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	dB
	8+TT
	8+TT
	8+TT
	-Infinity
	-3+TT
	-3+TT
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	8+TT
	6.24+TT
	6.24+TT
	-Infinity
	 -11.64+TT
	 -11.64+TT

	RSRP Note 3
	dBm/15 KHz
	-90
	-90
	-90
	-Infinity
	-101
	-101

	SCH_RP Note3
	dBm/15 KHz
	-90
	-90
	-90
	-Infinity
	-101
	-101

	Io Note 3
	dBm/9MHz
	-61.58
	-61.29
	-61.29
	Specified in columns for Cell 1

	Propagation Condition 
	
	AWGN
	AWGN

	Antenna Configuration
	
	2x1
	2x1

	Timing offset to Cell 1
	ms
	-
	3

	PBCH repetition level
	
	
	20

	SIB1-BR repetition level
	
	-
	16

	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.

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:
Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table 8.1.37.5-2: DRX configuration for E-UTRAN FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX for Cat-M1 UE in CEModeB

	Field
	Value
	Comment

	onDurationTimer
	psf1
	As specified in clause 6.3.2 in TS 36.331[5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf1280
	

	shortDRX
	disable
	


Table 8.1.37.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX for Cat-M1 UE in CeModeB
	Field
	Value
	Comment

	TimeAlignmentTimer
	Infinity
	As specified in clause 6.3.2 in TS 36.331[5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in TS 36.331 and section10.1 in TS 36.213.


The UE shall transmit a measurement report containing the cell global identifier of cell 2 within 5120 ms from the start of T3.

Test requirement = RRC Procedure delay + 
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+ reporting delay

= 15 + [5120] + 2ms from the start of T3

= [5120] ms.
The rate of correct events observed during repeated tests shall be at least 90%.

< Unchanged sections omitted >
9.1.52
FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA
9.1.52.1
Test purpose
The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in the intra frequency absolute and relative RSRP accuracies for FD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeA.

9.1.52.2
Test applicability
This test applies to all types of E-UTRA FD-FDD UE release 13 and forward of UE category M1 that support CE Mode A. Applicability requires support for FGI bit 16.
9.1.52.3
Minimum conformance requirements
The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.52.3-1 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 [2] Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex I.3.1 for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.52.3-1: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode A

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(7
	(10
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(9
	(12
	(-6 dB
	FDD_A, TDD_A, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_N
	N/A
	-70
	-50

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

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency for category M1 UE.
The accuracy requirements in Table 9.1.52.3-2 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 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex I.3.8 for a corresponding Band.
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.52.3-2: RSRP Intra frequency relative accuracy for UE category M1 with CE mode A

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(3
	(4
	(-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(4
	(4
	(-6 dB
	Note 3
	Note 3
	Note 3

	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.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.52.3-3. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.52.3-3: RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


The normative reference for this requirement is TS 36.133 [4] clauses 9.1.21.1, 9.1.21.2, 9.1.4 and A.9.1.52.
9.1.52.4
Test description
9.1.52.4.1
Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E Table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.20 using only main UE Tx/Rx antenna.
2.
Propagation conditions are set according to Annex B.0.

3.
Message contents are defined in clause 9.1.52.4.3.

4.
All cells are in the same carrier frequency. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.

9.1.52.4.2
Test procedure
1.
Ensure that the UE is in State 3A-RF-CE with the condition CEModeA according to TS 36.508 [7] clause 7.2A.3AA.

2.
Set the parameters according to Table 9.1.52.5-1 as appropriate. Propagation conditions are set according to Annex B.1.

3.
The SS shall transmit the RRCConnectionReconfiguration message on Cell 1.

4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.

5.
The UE shall transmit periodically MeasurementReport messages.

6.
After 10s wait from Step 3, the SS shall check the reported RSRP values in periodical MeasurementReport messages.
The reported RSRP value of Cell 2 reported by the UE is compared to the actual RSRP value according to Table 9.1.52.5-2. This counts as a Pass or Fail for the event “Cell 2”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
The reported RSRP value of Cell 2 is compared to the reported RSRP value of Cell 1 for each MeasurementReport message according to Table 9.1.52.5-3. This counts as a Pass or Fail for the event “Cell 1-2”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.

7.
The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.

8.
Repeat step 1-7 for each sub-test in Table 9.1.52.5-1 as appropriate.

Each of the events “Cell 2” and “Cell 1-2” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.

If all events pass for each scenario, the test passes. If one event fails, the test fails.

9.1.52.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeA and the following exceptions:

Table 9.1.52.4.3-1: Common Exception messages for FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.5-1a with Gap Pattern Id = 0

Table H.3.5-3a


Table 9.1.52.4.3-2: MeasResults: Additional FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement identity for which the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	Set according to specific test
	

	     rsrqResult
	INTEGER(0..34)
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	


Table 9.1.52.4.3-3: MeasResultListEUTRA: Additional FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId from Cell2
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	
	Set according to specific test
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	


9.1.52.5
Test requirement
Table 9.1.52.5-1 defines the primary level settings including test tolerances for all tests.

The RSRP absolute accuracy shall meet the reported values test requirements in Table 9.1.52.5-2.

The RSRP relative accuracy shall meet the reported values test requirements in Table 9.1.52.5-3.

Table 9.1.52.5-1: FD-FDD RSRP Intra frequency test parameters for Cat-M1 UE in CEModeA

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel
	
	R.20 FDD
	-
	R.20 FDD
	-
	R.20 FDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	MPDCCH Reference measurement channel
	
	R.16 FDD
	R.16 FDD
	R.16 FDD

	OCNG Patterns
	
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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	Bands FDD_A
	dBm/15 kHz
	-107
	-87
	-116

	
	Bands FDD_B
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	-114

	
	Bands FDD_G Note 6
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5
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	dB
	6
	2
	6
	2
	3
	-0.2
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	dB
	1.88
	-4.97
	1.88
	-4.97
	0.09
	-4.96

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-101
	-105
	-81
	-85
	-113
	-116.2

	
	Bands FDD_B
	
	
	
	
	
	-112.5
	-115.7

	
	Bands FDD_C
	
	
	
	
	
	-112
	-115.2

	
	Bands FDD_D
	
	
	
	
	
	-111.5
	-114.7

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	-111
	-114.2

	
	Bands FDD_G Note 6
	
	
	
	
	
	-110
	-113.2

	
	Bands FDD_H
	
	
	
	
	
	-109.5
	-112.7

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-71.05
	-51.05
	-82.25

	
	Bands FDD_B
	
	
	
	-81.75

	
	Bands FDD_C
	
	
	
	-81.25

	
	Bands FDD_D
	
	
	
	-80.75

	
	Bands  FDD_E, FDD_F Note 4 
	
	
	
	-80.25

	
	Bands FDD_G Note 6
	
	
	
	-79.25

	
	Bands FDD_H
	
	
	
	-78.75

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	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.

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:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.

Note 6:
Except Band 29 and Band 32.


Table 9.1.52.5-2: FD-FDD RSRP Intra frequency absolute accuracy requirements for the reported values for Cat-M1 UE in CEModeA

	Normal Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	RSRP_27
	RSRP_45
	Bands FDD_A
	RSRP_16

	
	
	
	Bands FDD_B
	RSRP_16

	
	
	
	Bands FDD_C
	RSRP_17

	
	
	
	Bands FDD_D
	RSRP_17

	
	
	
	Bands FDD_E, FDD_F
	RSRP_18

	
	
	
	Bands FDD_G
	RSRP_19

	
	
	
	Bands FDD_H
	RSRP_19

	Highest reported value (Cell 2)
	RSRP_44
	RSRP_66
	Bands FDD_A
	RSRP_33

	
	
	
	Bands FDD_B
	RSRP_33

	
	
	
	Bands FDD_C
	RSRP_34

	
	
	
	Bands FDD_D
	RSRP_34

	
	
	
	Bands FDD_E, FDD_F
	RSRP_35

	
	
	
	Bands FDD_G
	RSRP_36

	
	
	
	Bands FDD_D
	RSRP_36

	Extreme Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	RSRP_24
	RSRP_42
	Bands FDD_A
	RSRP_13

	
	
	
	Bands FDD_B
	RSRP_13

	
	
	
	Bands FDD_C
	RSRP_14

	
	
	
	Bands FDD_D
	RSRP_14

	
	
	
	Bands FDD_E, FDD_F
	RSRP_15

	
	
	
	Bands FDD_G
	RSRP_16

	
	
	
	Bands FDD_H
	RSRP_16

	Highest reported value (Cell 2)
	RSRP_47
	RSRP_69
	Bands FDD_A
	RSRP_36

	
	
	
	Bands FDD_B
	RSRP_36

	
	
	
	Bands FDD_C
	RSRP_37

	
	
	
	Bands FDD_D
	RSRP_37

	
	
	
	Bands FDD_E, FDD_F
	RSRP_38

	
	
	
	Bands FDD_G
	RSRP_39

	
	
	
	Bands FDD_H
	RSRP_39

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.52.5-3: FD-FDD RSRP Intra frequency relative accuracy requirements for the reported values for Cat-M1 UE in CEModeA

	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal and Extreme Conditions

	Lowest reported value (Cell 2)
	RSRP_Cell 1 - 10 
	RSRP_Cell 1 -10
	RSRP_Cell 1 - 9

	Highest reported value (Cell 2)
	RSRP_Cell 1 + 2
	RSRP_Cell 1 + 2
	RSRP_Cell 1 + 2


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.

9.1.53
HD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA
9.1.53.1
Test purpose
The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in the intra frequency absolute and relative RSRP accuracies for HD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeA.

9.1.53.2
Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 that support CE Mode A. Applicability requires support for FGI bit 16.
9.1.53.3
Minimum conformance requirements
Same minimum conformance requirements as in Clause 9.1.52.3.

The normative reference for this requirement is TS 36.133 [4] clauses 9.1.21.1, 9.1.21.2, 9.1.4 and A.9.1.53.
9.1.53.4
Test description
Same test description as in clause 9.1.52.4 with the following exceptions:

-
Instead of Table 9.1.52.5-1 ( use Table 9.1.53.5-1.

-
Instead of Table 9.1.52.5-2 ( use Table 9.1.53.5-2.

-
Instead of Table 9.1.52.5-3 ( use Table 9.1.53.5-3.

9.1.53.5
Test requirement
Table 9.1.53.5-1 defines the primary level settings including test tolerances for all tests.

The RSRP absolute accuracy shall meet the reported values test requirements in Table 9.1.53.5-2.

The RSRP relative accuracy shall meet the reported values test requirements in Table 9.1.53.5-3.

Table 9.1.53.5-1: HD-FDD RSRP Intra frequency test parameters for Cat-M1 UE in CEModeA

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel 
	
	R.10 HD-FDD
	-
	R.10 HD-FDD
	-
	R.10 HD-FDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	MPDCCH Reference measurement channel 
	
	R.6 HD-FDD
	R.6 HD-FDD
	R.6 HD-FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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	Bands FDD_A
	dBm/15 kHz
	-107
	-87
	-116

	
	Bands  FDD_B
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	-114

	
	Bands FDD_G Note 7
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5

	
[image: image102.wmf]oc

s

N

Ê


	dB
	6
	2
	6
	2
	3
	-0.2
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	dB
	1.88
	-4.97
	1.88
	-4.97
	0.09
	-4.96

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-101
	-105
	-81
	-85
	-113
	-116.2

	
	Bands FDD_B
	
	
	
	
	
	-112.5
	-115.7

	
	Bands FDD_C
	
	
	
	
	
	-112
	-115.2

	
	Bands FDD_D
	
	
	
	
	
	-111.5
	-114.7

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	-111
	-114.2

	
	Bands FDD_G Note 6
	
	
	
	
	
	-110
	-113.2

	
	Bands FDD_H
	
	
	
	
	
	-109.5
	-112.7

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-71.05
	-51.05
	-82.25

	
	Bands FDD_B
	
	
	
	-81.75

	
	Bands FDD_C
	
	
	
	-81.25

	
	Bands FDD_D
	
	
	
	-80.75

	
	Bands  FDD_E, FDD_F Note 4 
	
	
	
	-80.25

	
	Bands FDD_G Note 6
	
	
	
	-79.25

	
	Bands FDD_H
	
	
	
	-78.75

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	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.

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:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.

Note 6:
Except Band 29 and Band 32.


Table 9.1.53.5-2: HD-FDD RSRP Intra frequency absolute accuracy requirements for the reported values for Cat-M1 UE in CEModeA

	Normal Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	RSRP_27
	RSRP_45
	Bands FDD_A
	RSRP_16

	
	
	
	Bands FDD_B
	RSRP_16

	
	
	
	Bands FDD_C
	RSRP_17

	
	
	
	Bands FDD_D
	RSRP_17

	
	
	
	Bands FDD_E, FDD_F
	RSRP_18

	
	
	
	Bands FDD_G
	RSRP_19

	
	
	
	Bands FDD_H
	RSRP_19

	Highest reported value (Cell 2)
	RSRP_44
	RSRP_66
	Bands FDD_A
	RSRP_33

	
	
	
	Bands FDD_B
	RSRP_33

	
	
	
	Bands FDD_C
	RSRP_34

	
	
	
	Bands FDD_D
	RSRP_34

	
	
	
	Bands FDD_E, FDD_F
	RSRP_35

	
	
	
	Bands FDD_G
	RSRP_36

	
	
	
	Bands FDD_D
	RSRP_36

	Extreme Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	RSRP_24
	RSRP_42
	Bands FDD_A
	RSRP_13

	
	
	
	Bands FDD_B
	RSRP_13

	
	
	
	Bands FDD_C
	RSRP_14

	
	
	
	Bands FDD_D
	RSRP_14

	
	
	
	Bands FDD_E, FDD_F
	RSRP_15

	
	
	
	Bands FDD_G
	RSRP_16

	
	
	
	Bands FDD_H
	RSRP_16

	Highest reported value (Cell 2)
	RSRP_47
	RSRP_69
	Bands FDD_A
	RSRP_36

	
	
	
	Bands FDD_B
	RSRP_36

	
	
	
	Bands FDD_C
	RSRP_37

	
	
	
	Bands FDD_D
	RSRP_37

	
	
	
	Bands FDD_E, FDD_F
	RSRP_38

	
	
	
	Bands FDD_G
	RSRP_39

	
	
	
	Bands FDD_H
	RSRP_39

	NOTE 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.53.5-3: HD-FDD RSRP Intra frequency relative accuracy requirements for the reported values for Cat-M1 UE in CEModeA

	
	Test 1
	Test 2
	Test 3

	
	All bands
	All bands
	All bands

	Normal and Extreme Conditions

	Lowest reported value (Cell 2)
	RSRP_Cell 1 - 10 
	RSRP_Cell 1 -10
	RSRP_Cell 1 - 9

	Highest reported value (Cell 2)
	RSRP_Cell 1 + 2
	RSRP_Cell 1 + 2
	RSRP_Cell 1 + 2


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.

< Unchanged sections omitted >
9.1.57
FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeB
9.1.57.1
Test purpose
The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements for FD-FDD intra-frequency RSRP measurements for Cat-M1 UE in CEModeB.
9.1.57.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1. Applicability requires support for CE Mode B and FGI bit 16.

9.1.57.3
Minimum conformance requirements
The Intra-frequency absolute RSRP measurements for UE category M1 shall meet the absolute accuracy requirements defined in TS 36.133 [4] clause 9.1.21.3. The Intra-frequency relative RSRP measurements for UE category M1 shall meet the relative accuracy requirements defined in TS 36.133 [4] clause 9.1.21.4. 

The requirements for absolute accuracy of RSRP in this clause apply to a cell on the same frequency as that of the serving cell for UE category M1.
The accuracy requirements in Table 9.1.57.3-1 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 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex I.3.1 for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.57.3-1: RSRP Intra-frequency absolute accuracy for UE category M1 with CE mode B for FDD and TDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(8
	(11
	-15≤Ês/Iot≤-12 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	(7
	(10
	(-12 dB
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(10
	(13
	-15≤Ês/Iot≤-12 dB
	FDD_A, TDD_A, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_N
	N/A
	-70
	-50

	(9
	(12
	(-12 dB
	
	
	
	

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

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency for category M1 UE.
The accuracy requirements in Table 9.1.57.3-2 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 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex I.3.8 for a corresponding Band.
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.
Table 9.1.57.3-2: SRP Intra-frequency relative accuracy for UE category M1 with CE mode B for FDD and TDD
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(4
	(4
	(-12 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(5
	(5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	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.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.57.3-3. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.57.3-3: RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


The normative reference for this requirement is TS 36.133 [4] clause 9.1.21.3, 9.1.21.4, 9.1.21.5, 9.1.4 and A.9.1.57.
9.1.57.4
Test description
9.1.57.4.1
Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH, as defined in TS 36.508 [7] clause 4.1. 

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.20 using only main UE Tx/Rx antenna.

2.
Propagation conditions are set according to Annex B clauses B.0.

3.
Message contents are defined in clause 9.1.57.4.3.

4.
All cells are in the same carrier frequency. Cell 1 is the serving cell and Cell 2 is the target cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.

9.1.57.4.2
Test procedure
1.
Ensure that the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 7.2A.3AA.

2.
Set the parameters according to Table 9.1.57.5-1 as appropriate. Propagation conditions are set according to Annex B.1.

3.
The SS shall transmit the RRCConnectionReconfiguration message on Cell 1.

4.
The UE shall transmit the RRCConnectionReconfigurationComplete message.

5.
The UE shall transmit periodically MeasurementReport messages.

6.
After 10s wait from Step 3, the SS shall check the reported RSRP values in periodical MeasurementReport messages.
The reported RSRP value of Cell 2 reported by the UE is compared to the actual RSRP value according to Table 9.1.57.5-2. This counts as a Pass or Fail for the event “Cell 2”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
The reported RSRP value of Cell 2 is compared to the reported RSRP value of Cell 1 for each MeasurementReport message according to Table 9.1.57.5-3. This counts as a Pass or Fail for the event “Cell 1-2”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.

7.
The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.

8.
Repeat step 1-7 for each sub-test in Table 9.1.57.5-1 as appropriate.

Each of the events “Cell 2” and “Cell 1-2” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.

If all events pass for each scenario, the test passes. If one event fails, the test fails.

9.1.57.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the condition CEModeB and the following exceptions:
Table 9.1.57.4.3-1: Common Exception messages for FD-FDD RSRP Intra-frequency case for Cat-M1 UE in CEModeB test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.5-1a with Gap Pattern Id = 0

Table H.3.5-3a


Table 9.1.57.4.3-2: MeasResults: Additional FD-FDD RSRP Intra-frequency case for Cat-M1 UE in CEModeB test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement identity for which the reporting being performed
	

	   measResultPCell SEQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	Set according to specific test
	

	     rsrqResult
	INTEGER(0..34)
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	


Table 9.1.57.4.3-3: MeasResultListEUTRA: Additional FD-FDD RSRP Intra-frequency case for Cat-M1 UE in CEModeB test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {
	
	
	

	  physCellId
	PhysCellId from Cell2
	
	

	  measResult SEQUENCE {
	
	
	

	    rsrpResult
	
	Set according to specific test
	

	    rsrqResult
	Not present
	
	

	  }
	
	
	

	}
	
	
	


9.1.57.5
Test requirement
Table 9.1.57.5-1 defines the primary level settings including test tolerances for all tests.

The RSRP absolute accuracy shall meet the reported values test requirements in table 9.1.57.7-2.

The RSRP relative accuracy shall meet the reported values test requirements in table 9.1.57.7-3.
Table 9.1.57.5-1: FD-FDD RSRP Intra-frequency test parameters for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel
	
	R.22 FDD
	-
	R.22 FDD
	-
	R.22 FDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	MPDCCH Reference measurement channel
	
	R.18 FDD
	R.18 FDD
	R.18 FDD

	OCNG Patterns
	
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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Note2
	Bands FDD_A
	dBm/15 kHz
	-99.3
	-79.3
	-107

	
	Bands FDD_B
	
	
	
	-106.5

	
	Bands FDD_C
	
	
	
	-106

	
	Bands FDD_D
	
	
	
	-105.5

	
	Bands FDD_E, FDD_F Note 4
	
	
	
	-105

	
	Bands FDD_G
	
	
	
	-104

	
	Bands FDD_H
	
	
	
	-103.5
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	dB
	-12
	-13.9
	-12
	-13.9
	-12
	-13.9
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	dB
	-12.17
	-14.17
	-12.17
	-14.17
	-12.17
	-14.17

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-111.3
	-113.2
	-91.3
	-93.2
	-119
	-120.9

	
	Bands FDD_B
	
	
	
	
	
	-118.5
	-120.4

	
	Bands FDD_C
	
	
	
	
	
	-118
	-119.9

	
	Bands FDD_D
	
	
	
	
	
	-117.5
	-119.4

	
	Bands FDD_E, FDD_F Note 4
	
	
	
	
	
	-117
	-118.9

	
	Bands FDD_G
	
	
	
	
	
	-116
	-117.9

	
	Bands FDD_H
	
	
	
	
	
	-115.5
	-117.4

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-71.09
	-51.09
	-78.79

	
	Bands FDD_B
	
	
	
	-78.29

	
	Bands FDD_C
	
	
	
	-77.79

	
	Bands FDD_D
	
	
	
	-77.29

	
	Bands FDD_E, FDD_F Note 4
	
	
	
	-76.79

	
	Bands FDD_G
	
	
	
	-75.79

	
	Bands FDD_H
	
	
	
	-75.29

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	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.

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 
[image: image110.wmf]oc

N

 to be fulfilled.

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

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.57.5-2: FD-FDD RSRP Intra-frequency absolute accuracy requirements for the reported values for Cat-M1 UE in CEModeB
	Normal Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	RSRP_18
	RSRP_36
	Bands FDD_A
	RSRP_10

	
	
	
	Bands FDD_B
	RSRP_11

	
	
	
	Bands FDD_C
	RSRP_11

	
	
	
	Bands FDD_D
	RSRP_12

	
	
	
	Bands FDD_E, FDD_F
	RSRP_12

	
	
	
	Bands FDD_G
	RSRP_13

	
	
	
	Bands FDD_H
	RSRP_14

	Highest reported value (Cell 2)
	RSRP_37
	RSRP_59
	Bands FDD_A
	RSRP_29

	
	
	
	Bands FDD_B
	RSRP_30

	
	
	
	Bands FDD_C
	RSRP_30

	
	
	
	Bands FDD_D
	RSRP_31

	
	
	
	Bands FDD_E, FDD_F
	RSRP_31

	
	
	
	Bands FDD_G
	RSRP_32

	
	
	
	Bands FDD_H
	RSRP_34

	Extreme Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	RSRP_15
	RSRP_33
	Bands FDD_A
	RSRP_7

	
	
	
	Bands FDD_B
	RSRP_8

	
	
	
	Bands FDD_C
	RSRP_8

	
	
	
	Bands FDD_D
	RSRP_9

	
	
	
	Bands FDD_E, FDD_F
	RSRP_9

	
	
	
	Bands FDD_G
	RSRP_10

	
	
	
	Bands FDD_H
	RSRP_11

	Highest reported value (Cell 2)
	RSRP_40
	RSRP_62
	Bands FDD_A
	RSRP_32

	
	
	
	Bands FDD_B
	RSRP_33

	
	
	
	Bands FDD_C
	RSRP_33

	
	
	
	Bands FDD_D
	RSRP_34

	
	
	
	Bands FDD_E, FDD_F
	RSRP_34

	
	
	
	Bands FDD_G
	RSRP_35

	
	
	
	Bands FDD_H
	RSRP_36

	Note 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.57.5-3: FD-FDD RSRP Intra-frequency relative accuracy requirements for the reported values for Cat-M1 UE in CEModeB

	
	Event
	Test 1

All bands
	Test 2

All bands
	Test 3

All bands

	Normal Conditions
	
	

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRP_Cell 1 – 9
	RSRP_Cell 1 – 9
	RSRP_Cell 1 – 9

	Highest reported value (Cell 2)
	
	RSRP_Cell 1 + 5
	RSRP_Cell 1 + 5
	RSRP_Cell 1 + 5

	Extreme Conditions
	
	

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRP_Cell 1 – 9
	RSRP_Cell 1 – 9
	RSRP_Cell 1 – 9

	Highest reported value (Cell 2)
	
	RSRP_Cell 1 + 5
	RSRP_Cell 1 + 5
	RSRP_Cell 1 + 5


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.

9.1.58
HD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeB
9.1.58.1
Test purpose
The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in the intra frequency absolute and relative RSRP accuracies for HD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeB.

9.1.58.2
Test applicability
This test applies to all types of E-UTRA HD-FDD UE release 13 and forward of UE category M1 that support CE Mode B. Applicability requires support for FGI bit 16.
9.1.58.3
Minimum conformance requirements
Same minimum conformance requirements as in clause 9.1.57.3 with the following exceptions:
-
Instead of Table 9.1.57.3-1 ( use Table 9.1.58.3-1.

-
Instead of Table 9.1.57.3-2 ( use Table 9.1.58.3-2.

Table 9.1.58.3-1: RSRP Intra frequency absolute accuracy for UE category M1 with CE mode B for HD-FDD

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(8
	(11
	-15≤Ês/Iot≤-12 dB
	FDD_A
	-121
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E
	-119
	N/A
	-70

	(7
	(10
	(-12 dB
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(10
	(13
	-15≤Ês/Iot≤-12 dB
	FDD_A, FDD_D, FDD_E, FDD_F, FDD_G, FDD_N
	N/A
	-70
	-50

	(9
	(12
	(-12 dB
	
	
	
	

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

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.58.3-2: RSRP Intra frequency relative accuracy for UE category M1 with CE mode B for HD-FDD

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(4
	(4
	(-12 dB
	FDD_A
	-121
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(5
	(5
	-15≤Ês/Iot≤-12 dB
	Note 3
	Note 3
	Note 3

	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.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


The normative reference for this requirement is TS 36.133 [4] clauses 9.1.21.3, 9.1.21.4, 9.1.4, and A.9.1.58.
9.1.58.4
Test description
Same test description as in clause 9.1.57.4 with the following exceptions:

-
Instead of Table 9.1.57.5-1 ( use Table 9.1.58.5-1.

-
Instead of Table 9.1.57.5-2 ( use Table 9.1.58.5-2.

-
Instead of Table 9.1.57.5-3 ( use Table 9.1.58.5-3.

9.1.58.5
Test requirement
Table 9.1.58.5-1 defines the primary level settings including test tolerances for all tests.

The RSRP absolute accuracy shall meet the reported values test requirements in Table 9.1.58.5-2.

The RSRP relative accuracy shall meet the reported values test requirements in Table 9.1.58.5-3.

Table 9.1.58.5-1: HD-FDD RSRP Intra frequency test parameters for Cat-M1 UE in CEModeB

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
	
[image: image111.wmf]PRB

n


	22—27
	22—27
	22—27

	PDSCH Reference measurement channel 
	
	R.12 HD-FDD
	-
	R.12 HD-FDD
	-
	R.12 HD-FDD
	-

	PDSCH allocation
	
[image: image112.wmf]PRB

n


	13—36
	-
	13—36
	-
	13—36
	-

	MPDCCH Reference measurement channel 
	
	R.8 HD-FDD
	R.8 HD-FDD
	R.8 HD-FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD
	OP.21 FDD
	OP.6 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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Note2
	Bands FDD_A
	dBm/15 kHz
	-99.3
	-79.3
	-107

	
	Bands FDD_B
	
	
	
	-106.5

	
	Bands FDD_C
	
	
	
	-106

	
	Bands FDD_D
	
	
	
	-105.5

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	-105

	
	Bands FDD_G Note 7
	
	
	
	-104

	
	Bands FDD_H
	
	
	
	-103.5
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	dB
	-12
	-13.9
	-12
	-13.9
	-12
	-13.9

	
[image: image115.wmf]ot

s

I

Ê


	dB
	-12.17
	-14.17
	-12.17
	-14.17
	-12.17
	-14.17

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-111.3
	-113.2
	-91.3
	-93.2
	-119
	-120.9

	
	Bands FDD_B
	
	
	
	
	
	-118.5
	-120.4

	
	Bands FDD_C
	
	
	
	
	
	-118
	-119.9

	
	Bands FDD_D
	
	
	
	
	
	-117.5
	-119.4

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	-117
	-118.9

	
	Bands FDD_G Note 6
	
	
	
	
	
	-116
	-117.9

	
	Bands FDD_H
	
	
	
	
	
	-115.5
	-117.4

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-71.79
	-51.79
	-78.79

	
	Bands FDD_B
	
	
	
	-78.29

	
	Bands FDD_C
	
	
	
	-77.79

	
	Bands FDD_D
	
	
	
	-77.29

	
	Bands  FDD_E, FDD_F Note 4 
	
	
	
	-76.79

	
	Bands FDD_G Note 6
	
	
	
	-75.79

	
	Bands FDD_H
	
	
	
	-75.29

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	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.

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 
[image: image116.wmf]oc

N

 to be fulfilled.

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

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.

Note 6:
Except Band 29 and Band 32.


Table 9.1.58.5-2: HD-FDD RSRP Intra frequency absolute accuracy requirements for the reported values for Cat-M1 UE in CEModeB
	Normal Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	RSRP_18
	RSRP_36
	Bands FDD_A
	RSRP_10

	
	
	
	Bands FDD_B
	RSRP_11

	
	
	
	Bands FDD_C
	RSRP_11

	
	
	
	Bands FDD_D
	RSRP_12

	
	
	
	Bands FDD_E, FDD_F
	RSRP_12

	
	
	
	Bands FDD_G
	RSRP_13

	
	
	
	Bands FDD_H
	RSRP_14

	Highest reported value (Cell 2)
	RSRP_37
	RSRP_59
	Bands FDD_A
	RSRP_29

	
	
	
	Bands FDD_B
	RSRP_30

	
	
	
	Bands FDD_C
	RSRP_30

	
	
	
	Bands FDD_D
	RSRP_31

	
	
	
	Bands FDD_E, FDD_F
	RSRP_31

	
	
	
	Bands FDD_G
	RSRP_32

	
	
	
	Bands FDD_H
	RSRP_33

	Extreme Conditions
	Test 1

All bands
	Test 2

All bands
	Test 3

	Lowest reported value (Cell 2)
	RSRP_15
	RSRP_33
	Bands FDD_A
	RSRP_7

	
	
	
	Bands FDD_B
	RSRP_8

	
	
	
	Bands FDD_C
	RSRP_8

	
	
	
	Bands FDD_D
	RSRP_9

	
	
	
	Bands FDD_E, FDD_F
	RSRP_9

	
	
	
	Bands FDD_G
	RSRP_10

	
	
	
	Bands FDD_H
	RSRP_11

	Highest reported value (Cell 2)
	RSRP_40
	RSRP_62
	Bands FDD_A
	RSRP_32

	
	
	
	Bands FDD_B
	RSRP_33

	
	
	
	Bands FDD_C
	RSRP_33

	
	
	
	Bands FDD_D
	RSRP_34

	
	
	
	Bands FDD_E, FDD_F
	RSRP_34

	
	
	
	Bands FDD_G
	RSRP_35

	
	
	
	Bands FDD_H
	RSRP_36

	Note 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.58.5-3: HD-FDD RSRP Intra frequency relative accuracy requirements for the reported values for Cat-M1 UE in CEModeB

	
	Event
	Test 1

All bands
	Test 2

All bands
	Test 3

All bands

	Normal and Extreme Conditions
	
	

	Lowest reported value (Cell 2)
	Cell 1-2
	RSRP_Cell 1 – 9
	RSRP_Cell 1 – 9
	RSRP_Cell 1 – 9

	Highest reported value (Cell 2)
	
	RSRP_Cell 1 + 5
	RSRP_Cell 1 + 5
	RSRP_Cell 1 + 5


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.

< End of changes >
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