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Introduction

At RAN4#78 meeting, the work plan for DC enhancement was agreed as below [1]. 

RAN4#78

· Discuss necessity of RRM test cases for new features and identify the RRM test cases list.

· Discuss details of accuracy requirements for SSTD measurement.

RAN4#78bis

· Specify details of test requirements for the identified RRM test cases. 

· Specify the accuracy requirements for the SSTD measurement.

RAN4#79

· Agree CRs for the RRM test cases if RAN4 identified the necessity of the RRM test cases.

· Agree CRs for the accuracy requirements for the SSTD measurement.
According the above work plan, this contribution discusses details of test requirements of the RRM tests for DC enhancement. The test cases list with basic parameters is provided in [2].

Discussion

Test cases for SSTD measurement report

RAN4 agreed the introduction of the new reporting delay and accuracy tests to ensure correct UE behavior related to SSTD measurement [3]. 
First, we discuss test conditions for the reporting delay tests. In this test the UE shall measure SSTD between PCell and PSCell. Two cells, therefore, should be assumed in the test. The test consists of two successive time periods, i.e. T1 and T2. During T1, the PSCell shall be added. At the beginning of T2 the UE receives an RRC message which indicates SSTD measurement. And then, the UE shall send a measurement report including SSTD within a measurement reporting delay requirements specified in section 8.8.7. 
Next, we discuss test conditions for the accuracy tests. The purpose of the test is to verify accuracy requirements for SSTD measurement. So the test also should assume two cells. In addition, as a channel model AWGN should be assumed.
Based on the above we propose basic test parameters in [2].
Test cases for maximum UL transmission time difference
RAN4 agreed to ensure correct UE behavior related to the maximum UL transmission timing difference between PCell and PSCell, and RAN4 also agreed that the existing PSCell addition/release test cases are reused for the purpose [3]. If we reuse the tests, as we pointed out in last RAN4 meeting, it is better to clearly state test purpose and test requirements for verifying the maximum UL transmission time difference requirements. For example, since continuous UL transmission on PSCell during T4 is not clearly described in the test requirements, at least the test requirements should be clarified. 
Proposal 1: Following test requirement should be added in the existing PSCell addition/release test to verify maximum UL transmission timing difference 

· The UE shall periodically send CSI reports for PSCell after the UE has sent first CQI report with non-zero CQI index during T4
We propose basic test parameters in [2]. In addition, for CR works in the next RAN4 meeting, we prepare a draft CR in Annex 1.

Test cases for E-UTRAN CGI requirements
RAN4 agreed the introduction of the new test cases to ensure correct UE behavior related to new CGI identification with autonomous gaps [3]. The core requirements for CGI identification for DC are almost the same as those for LTE except for the minimum number of transmitted ACK/NACKs. This means that the existing test cases for CGI identification could be used as a baseline.

Test cases for 3DL CC DC
RAN4 agreed the introduction of the new test cases to ensure correct UE behavior related to SCell activation/deactivation and deactivated SCell measurement, including interruption due to SCell [3]. Since the core requirements of SCell activation/deactivation and deactivated SCell measurement for DC are similar with those for CA, we could use the existing tests for SCell activation/deactivation and deactivated SCell measurement as a baseline. 

One of the differences from CA is the cell group. The requirements for activation/deactivation delay and deactivated SCell measurement delay do not depend on which CG SCell belongs to. In addition, the impact of interruption due to SCell in MCG on other cells in SCG is the same as the impact of interruption due to SCell in SCG on other cells in MCG. We, therefore, propose SCell in MCG for the tests.

Another thing to be considered is a value of received timing difference between cells. When SCell belongs to MCG, PCell is in the same CG as SCell (MCG) and PSCell is in the other CG (SCG). This means that the same value used in the CA tests could be assumed for the received timing difference between PCell and SCell, and the same value used in the DC tests could be assumed for the received timing difference between PSCell and PCell, and between PSCell and SCell in MCG. 

Proposal 2: SCell in MCG is used for 3DL CC DC tests.
Proposal 3: Received timing difference between cells for 3DL CC DC tests should be as below;

· Betwrrn PCell and SCell in MCG: same value used in the existing CA tests

· Betwrrn PCell and PSCell: same value used in the existing DC tests

· Betwrrn PSCell and SCell in MCG: same value used in the existing DC tests

 Based on the above analysis, we propose basic test parameters in [2]. In addition, for CR works in the next RAN4 meeting, we prepare draft CRs for an activation/deactivation test and a deactivated SCell measurement test in Annex 2.

Conclusion
According the above work plan [1], this contribution discussed the details of test requirements of the RRM tests for DC enhancement. Based on the the discussion, the test cases list with basic parameters was provided in [2]. In addition, for CR works in the next RAN4 meeting, we prepare draft CRs for a maximum UL transmission time difference test in Annex 1 and an activation/deactivation test and a deactivated SCell measurement test in Annex 2.

Proposal 1: Following test requirement should be added in the existing PSCell addition/release test to verify maximum UL transmission timing difference 

· The UE shall periodically send CSI reports for PSCell after the UE has sent first CQI report with non-zero CQI index during T4
Proposal 2: SCell in MCG is used for 3DL CC DC tests.

Proposal 3: Received timing difference between cells for 3DL CC DC tests should be as below;

· Betwrrn PCell and SCell in MCG: same value as that used in the existing CA tests

· Betwrrn PCell and PSCell: same value as that used in the existing DC tests

· Betwrrn PSCell and SCell in MCG: same value as that used in the existing DC tests

Proposal 4: Test parameters captured in [2] should be used for the RRM test of DC enhancement.
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Annex 1. Draft CR for maximum UL timing difference test

<Start of change>

A.8.23.8
E-UTRAN FDD-FDD Addition and Release Delay of known PSCell in Asynchronous DC
A.8.23.8.1
Test Purpose and Environment
The purpose of this test is to verify that the PSCell addition and release delays under asynchronous dual connectivity are within the requirements stated in section 7.14 for the case when the PSCell is known by the UE at the time of addition.
The test parameters are given in Tables A.8.23.8.1-1 and cell-specific parameters in A.8.23.8.1-2 below. The test consists of five successive time periods with duration of T1, T2, T3, T4 and T5 respectively. There are two carriers each with one cell. Before the test starts the UE is connected to Cell 1 (PCell) on radio channel 1 (PCC) but is not aware of Cell 2 on radio channel 2. The UE is only monitoring the PCC. During T1 only Cell1 is known to the UE.

Before the start of T2 it is indicated to the UE in the measurement control information that event-triggered reporting with Event A4 is configured for neighbour cell (Cell2). Before the start of T2 the UE is configured with the measurement gaps (gap pattern Id # 0). The Cell2 becomes known to the UE during T2. Therefore during T2 the UE shall report Event A4. After receiving the Event A4, the test system shall send a RRC message to the UE to release the measurement gaps.
The test system shall send a RRC message to the UE to add PSCell (Cell 2) on radio channel 2. The RRC message (to add PSCell) also includes a request for the UE to start periodic CSI reporting for the PSCell after the PSCell has been successfully added. The RRC message to add PSCell shall be sent to the UE during period T2, after the measurement gaps are released by the test system. The point in time at which the RRC message to add PSCell (Cell2) is received at the UE antenna connector defines the start of time period T3.

The test system shall observe the periodic reporting of CSI for PSCell during T4. The point in time at which the UE has sent PRACH to the PSCell (Cell 2) defines the start of time period T4.

The test system shall send a RRC message to the UE to release PSCell (Cell 2) on radio channel 2. The RRC message to release PSCell (Cell2) shall be sent to the UE during time period T4, after the UE has sent at least one CQI report with non-zero CQI index for PSCell (Cell 2). The point in time at which the RRC message to release PSCell (Cell2) is received at the UE antenna connector defines the start of time period T5.

Table A.8.23.8.1-1: General test parameters for known PSCell addition and release case

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Initial Condition
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	
	Neighbour cell
	
	Cell2
	Neighbour cell on RF channel number 2.

	Final Condition
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	
	PSCell
	
	Cell2
	PSCell on RF channel number 2.

	A4
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A4.

	
	Threshold RSRP
	dBm
	-93
	Actual RSRP threshold for event A4. Needs to take absolute accuracy tolerance in section 9.1.11.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	Measurement gap pattern Id
	
	0
	Gaps are configured before T2 and released before T3.

	CQI/PMI periodicity and offset configuration index on cell2
	
	0
	CQI reporting for PSCell every second subframe

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on primary component carrier. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on carrier frequency of cell2. 

	T1
	s
	5
	During this time the PCell shall be known and cell2 shall be unknown.

	T2
	s
	≤ 5
	During this time the UE shall identify neighbour cell (cell2) and report event A4.

	T3
	s
	1
	During this time the UE adds the PSCell.

	T4
	s
	1
	During this time the UE sends CSI reports for PSCell.

	T5
	s
	1
	During this time the UE releases the PSCell.

	Note 1:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.

Note 2:
Even a UE capable of both synchronous and asynchronous DC operations is required to pass this test case in accordance with the principle defined in section A.3.11.


Table A.8.22.8.1-2: Cell specific test parameters for E-UTRAN FDD known PSCell addition and release

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PDSCH parameters: DL Reference Measurement Channel
	
	5MHz: R.5 FDD 

10MHz: R.0 FDD

20MHz: R.4 FDD
	-

	PCFICH/PDCCH/PHICH parameters: DL Reference Measurement Channel
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD

	OCNG Patterns
	
	5MHz: OP.15 FDD
10MHz: OP.1 FDD

20MHz: OP.11 FDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD

20MHz: OP.12 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	NocNote 2
	dBm/15 kHz
	-101
	N/A
	-85

	Ês/Noc
	dB
	19
	19
	19
	19
	19
	-infinity
	0
	0
	0
	0

	Ês/Iot
	dB
	19
	19
	19
	19
	19
	infinity
	0
	0
	0
	0

	RSRP Note 3
	dBm/15 kHz
	-82
	-82
	-82
	-82
	-82
	-infinity
	-85
	-85
	-85
	-85

	SCH_RP Note 3
	dBm/15 kHz
	-82
	-82
	-82
	-82
	-82
	-infinity
	-85
	-85
	-85
	-85

	Io Note 3
	dBm/Ch BW
	-54.16
+10log

(NRB,c /50)
	-54.16
+10log

(NRB,c /50)
	-54.16
+10log

(NRB,c /50)
	-54.16
+10log

(NRB,c /50)
	-54.16
+10log

(NRB,c /50)
	N/A
	-54.21
+10log

(NRB,c /50)
	-54.21
+10log

(NRB,c /50)
	-54.21
+10log

(NRB,c /50)
	-54.21
+10log

(NRB,c /50)

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Receive time offset to cell1 Note 4
	(s
	-
	500

	PRACH configuration IndexNote 5
	
	4
	2

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

Note 4:
Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.

Note 5:
As specified in table 5.7.1-2 in TS 36.211

Note 6:
The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T4.


A.8.23.8.2
Test Requirements
The UE shall transmit the PRACH to PSCell at latest 115 ms into T3.

The UE shall send at least one CSI report for PSCell with non-zero CQI index during T4. 

The UE shall periodically send CSI reports for PSCell after the UE has sent first CQI report with non-zero CQI index during T4
The UE shall stop sending CSI reports for PSCell in at latest 16ms into T5.

All of the above test requirements shall be fulfilled in order for the observed PSCell addition delay and PSCell release delay to be counted as correct. The rate of correct observed PSCell addition delay and PSCell release delay during repeated tests shall be at least 90%.

NOTE:
The PSCell addition delay can be expressed as follows as specified in Clause 7.14.2: 


Tconfig_PSCell = 15ms + Tactivation_time + 50ms + TPCell_ DU + TPSCell_ DU
Where:  

Tactivation_time = 20 ms (cell2 is known to the UE);

TPCell_ DU = 0 (due to PRACH configurations in cell1 and cell2 being orthogonal in time, i.e. non-overlapping in time); 

TPSCell_ DU = 30 ms (delay due to PRACH transmission to cell2).

This gives a total of 115 ms.
<End of change>

Annex 2. Draft CR for 3DL CC DC test
<Start of change>

A.8.23.xx
E-UTRAN FDD-FDD DC Event triggered reporting on deactivated SCell with PCell and PSCell interruption in non-DRX in Asynchronous DC

A.8.23.xx.1
Test Purpose and Environment
 The purpose of this test is to verify that the UE correctly detects event A6 (Neighbour becomes better than SCell) defined in TS 36.331 [2] within the requirements stated in clause 8.8.8 while at the same time fulfilling the requirement on interruption rate.

The test parameters are given in Table A.8.23.xx.1-1, A.8.23.xx.1-2 and A.8.23.xx.2-2 below. In the test there are four cells: Cell1, Cell2, Cell3 and Cell4.  Cell1 is PCell on radio channel 1 (PCC), Cell2 is PSCell on radio channel 2, Cell3 is SCell1 in MCG on radio channel 3 (SCC1), and Cell4 is the neighbour cell on radio channel 3 (SCC1). It is indicated to the UE in the measurement control information that event-triggered reporting with Event A6 is used. The test consists of two successive time periods, with duration of T1 and T2, respectively. During T1 and T2, Cell3 is deactivated. During T1 the UE shall not have any information of Cell4. Immediately at beginning of T2 the transmission power of Cell4 is increased to same level as for Cell3, and due to usage of an offset this shall result in reporting of Event A6. The UE shall be continuously scheduled in PCell and PSCell throughout the whole test. 
Table A.8.23.xx.1-1: General test parameters for E-UTRAN FDD-FDD DC Event triggered reporting on configured but deactivated SCell with PCell and PSCell interruption in non-DRX
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2, 3
	Three radio channels are used for this test.

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Configured PSCell
	
	Cell 2
	Configured PSCell on RF channel number 2,

	Configured deactivated SCell
	
	Cell 3
	Configured deactivated SCell on RF channel number 3.

	Neighbour cell
	
	Cell 4
	Neighbor cell to be identified on RF channel number 3.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	A6
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A6.

	
	Offset
	dB
	-3
	Offset parameter for evaluation of event A6. Needs to take relative accuracy tolerance in clause 9.1.11.2 into account plus margin.

	
	Report on leave
	
	False
	

	
	Time To Trigger
	s
	0
	

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on PCC. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on the frequency of PSCell.

	Cell-individual offset for cells on RF channel number 3
	dB
	0
	Individual offset for cells on SCC1.

	Filter coefficient
	
	0
	L3 filtering is not used

	SCell measurement cycle
	ms
	1280
	

	Cell2 timing offset to cell1
	(s
	0
	

	T1
	s
	5
	During this time the UE shall be aware of Cell1, Cell2 and Cell3 but not Cell4.

	T2
	s
	≤30
	UE shall report Event A6 within 25.6s (20×scellMeasCycle)

	


Table A.8.23.xx.1-2: Cell specific test parameters for E-UTRAN FDD-FDD DC Event triggered reporting on configured but deactivated SCell with PCell and PSCell interruption in non-DRX
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	3

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD
	5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD
	N/A

	PCFICH/PDCCH/PHICH parameters
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD

	OCNG Pattern defined in A.3.2.1
	
	5MHz: OP.20 FDD 

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	5MHz: OP.20 FDD 

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	5MHz: OP.16 FDD 

10MHz: OP.2 FDD

20MHz: OP.12 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 kHz
	-101
	-101
	-101
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N
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	dB
	16
	16
	16
	16
	16
	16
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Ê


	dB
	16
	16
	16
	16
	16
	-0.11

	RSRP Note 4
	dBm/15 kHz
	-85
	-85
	-85
	-85
	-85
	-85

	SCH_RP Note 4
	dBm/15 kHz
	-85
	-85
	-85
	-85
	-85
	-85

	Io Note 3
	dBm/Ch BW
	-57.11
+10log
(NRB,c /50)
	-57.11
+10log
(NRB,c /50)
	-57.11
+10log
(NRB,c /50)
	-57.11
+10log
(NRB,c /50)
	-57.11

+10log
(NRB,c /50)
	-54.15
+10log
(NRB,c /50)

	Propagation Condition 
	
	ETU70
	ETU70
	ETU70


	Antenna Configuration
	
	1x2 Low
	1x2 Low
	1x2 Low

	Receive timing offset to Cell1 Note 5
	(s
	-
	500
	≤ TAE

	Receive timing offset to Cell2 Note 5
	(s
	-
	-
	500

	Receive timing offset to Cell3 Note 5
	(s
	-
	-
	-

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

Note 3:
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: image4.wmf]oc
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 to be fulfilled.

Note 4:
RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 5:
Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.


Table A.8.23.xx.1-3: Cell specific test parameters for E-UTRAN FDD-FDD DC Event triggered reporting on configured but deactivated SCell with PCell and PSCell interruption in non-DRX
	Parameter
	Unit
	Cell 4
	
	

	
	
	T1
	T2
	
	
	
	

	E-UTRA RF Channel Number
	
	3
	
	

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	
	

	PDSCH parameters:

DL Reference Measurement Channel
	
	-
	
	

	PCFICH/PDCCH/PHICH parameters
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	
	

	OCNG Pattern defined in A.3.2.1
	
	5MHz: OP.16 FDD 

10MHz: OP.2 FDD

20MHz: OP.12 FDD
	
	

	PBCH_RA
	dB
	0
	
	

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 kHz
	-101
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s
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	dB
	-Infinity
	16
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	dB
	-Infinity
	-0.11
	
	
	
	

	RSRP Note 4
	dBm/15 kHz
	-Infinity
	-85
	
	
	
	

	SCH_RP Note 4
	dBm/15 kHz
	-Infinity
	-85
	
	
	
	

	Io Note 3
	dBm/Ch BW
	-57.11

+10log
(NRB,c /50)
	-54.15
+10log
(NRB,c /50)
	
	
	
	

	Propagation Condition 
	
	ETU70
	
	

	Antenna Configuration
	
	1x2 Low
	
	

	Receive timing offset to Cell1 Note 5
	(s
	N/A
	
	

	Receive timing offset to Cell2 Note 5
	(s
	N/A
	
	

	Receive timing offset to Cell3 Note 5
	(s
	N/A
	
	

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

Note 3:
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 4:
RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 5:
Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.


A.8.23.xx.2
Test Requirements

The UE shall send one Event A6 triggered measurement report, with a measurement reporting delay less than 25.6s from the beginning of time period T2.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The UE shall be scheduled on PCell continuously throughout the test. From the start of T1 until the measurement report is received during T2, at least 99.5% of all expected ACK/NACKs in PCell shall be transmitted by the UE. The interruption of PCell shall not be more than 1ms.

The UE shall be scheduled on PSCell continuously throughout the test. From the start of T1 until the measurement report is received during T2, at least 99.5% of all expected ACK/NACKs in PSCell shall be transmitted by the UE. The interruption of PCell shall not be more than 2ms.

For a test to be considered successful requirements on both event detection and percentage of transmitted ACK/NACKs have to be fulfilled simultaneously.
The rate of correct events observed during repeated tests shall be at least 90%.

NOTE:
The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
<End of change>

<Start of change>

A.8.23.xx
E-UTRAN FDD-FDD DC activation and deactivation of known SCell in non-DRX

A.8.23.xx.1
Test Purpose and Environment
The purpose of this test is to verify that SCell activation and deactivation requirements specified in clause 7.18 for Dual Connectivity, when the SCell is are known by the UE at the time of activation.
The test parameters are given in Tables A.8.23.xx-1 and cell-specific parameters in A.8.23.xx-2 below. The test consists of three successive time periods, with duration of T1, T2 and T3, respectively. There are three carriers, each with one cell. All cells have constant signal levels throughout the test. Before the test starts the UE is connected to Cell 1 (PCell) on radio channel 1 (PCC) and Cell 2 (PSCell) on radio channel 2, but is not aware of Cell 3 (SCell1 in MCG) on radio channel 3 (SCC1). The UE is only monitoring the PCC and the frequency of PSCell. The UE shall be continuously scheduled in the PCell and PSCell throughout the whole test.

At the beginning of T1 the UE receives an RRC message by which the SCell1 (Cell 3) becomes configured on radio channel 3 (SCC1). The UE now starts monitoring also the SCC1. The test equipment sends a MAC message for activation of the SCell1.

The point in time at which the MAC message is received at the UE antenna connector, in a subframe # denoted m which is an even number, defines the start of time period T2. At the beginning of T2 the test equipment sends a MAC message for activation of the SCell1. The UE shall be able to report valid CSI for the activated SCell1 at latest in asubframe (m+24). The UE shall start reporting CSI for SCell1 in subframe in (m+8) and shall report CQI index 0 (out-of-range) until the SCell activation has been completed. Any PCell and PSCell interruption due to activation of the SCell shall occur in the subframes (m+5) to (m+9).

Time period T3 starts when a MAC message for deactivation of SCell1, sent from the test equipment to the UE in a subframe # denoted n, is received at the UE antenna connector. The UE shall carry out deactivation of the SCell1 at latest in subframe (n+8), and any PCell and PSCell interruption due to the deactivation of the SCell shall occur in the subframes (n+5) to (n+9).

The test equipment verifies that potential interruption is carried out in the correct time span by monitoring ACK/NACK sent in PCell and PSCell during activation and deactivation of the SCell, respectively.

The test equipment verifies the activation time by counting the subframes from the time when the SCell1 activation command is sent until a CSI report with other than CQI index 0 is received.

The test equipment verifies the deactivation time by counting the subframes from the time when the SCell1 deactivation command is sent until CQI reporting for SCell1 is discontinued.
Table A.8.23.xx-1: General test parameters for E-UTRAN FDD-FDD DC activation and deactivation of known SCell in non-DRX

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2, 3
	Three radio channels are used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Configured PScell
	
	Cell 2
	PSCell on RF channel number 2.

	Deconfigured SCell in MCG
	
	Cell 3
	Deconfigured SCell in MCG  on RF channel number 3.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	CQI/PMI periodicity and offset configuration index
	
	0
	CQI reporting for SCells every second subframe

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on PCC. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on the frequency of PSCell.

	Cell-individual offset for cells on RF channel number 3
	dB
	0
	Individual offset for cells on SCC1.

	Filter coefficient
	
	0
	L3 filtering is not used

	SCell measurement cycle (measCycleSCell)
	ms
	320
	

	T1
	s
	7
	During this time the PCell and PSCell shall be known and the SCell1 configured and detected.

	T2
	s
	1
	During this time the UE shall activate the SCell1.

	T3
	s
	1
	During this time the UE shall deactivate the SCell1.


Table A.8.23.xx-2: Cell specific test parameters for E-UTRAN FDD-FDD DC activation and deactivation of known SCell in non-DRX

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	3

	BWchannel
	
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50
20MHz: NRB,c = 100

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD
	5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD
	N/A

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD

	OCNG Patterns
	
	5MHz: OP.20 FDD 

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	5MHz: OP.20 FDD 

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	5MHz: OP.16 FDD 

10MHz: OP.2 FDD

20MHz: OP.12 FDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
	
	
	

	NocNote 2
	dBm/15 kHz
	-104
	-104
	-104

	Ês/Noc
	dB
	17
	17
	17

	Ês/Iot Note 3
	dB
	17
	17
	17

	RSRP Note 3
	dBm/15 kHz
	-87
	-87
	-87

	SCH_RP Note 3
	dBm/15 kHz
	-87
	-87
	-87

	Io Note 3
	dBm/Ch BW
	-59.13+10log

(NRB,c /50)
	-59.13+10log

(NRB,c /50)
	-59.13+10log

(NRB,c /50)

	Propagation Condition
	
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2
	1x2

	Receive timing offset to Cell1 Note 5
	(s
	-
	500
	≤ TAE

	Receive timing offset to Cell2 Note 5
	(s
	-
	-
	500

	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 uplink resources for CSI reporting are assigned to the UE prior to the start of time period T2.

Note 5:
Receive time difference between subframe boundaries of signals received from the two cells at the UE antenna connector including time alignment error between the two cells.


A.8.23.xx.2
Test Requirements

During T2 the UE shall send the first CSI report for SCell1 in a subframe (m+8), or in a subframe (m+10) if the subframe (m+8) was subject to interruption. Whether CSI report in subframe (m+8) was interrupted or not is checked by monitoring ACK/NACK sent in PCell in subframe (m+8).

During T2 the UE shall start sending CSI reports for SCell1 with non-zero CQI index at latest in a subframe (m+24).

During T3 the UE shall stop sending CSI reports for SCell1 at latest in a subframe (n+8).

During T2 interruption of PCell during the SCell activation shall not happen outside the subframes (m+5) to (m+9).
During T2 interruption of PSCell during the SCell activation shall not happen outside the subframes (m+5) to (m+9).

During T3 interruption of PCell during the SCell deactivation shall not happen outside the subframes (n+5) to (n+9).
During T3 interruption of PSCell during the SCell deactivation shall not happen outside the subframes (n+5) to (n+9).
The interruption of PCell shall not be more than 1ms.

The interruption of PSCell shall not be more than 2ms.

All of the above test requirements shall be fulfilled in order for the observed SCell1 activation delay and SCell1 deactivation delay to be counted as correct. The rate of correct observed SCell1 activation delay and SCell1 deactivation delay during repeated tests shall be at least 90%.

NOTE:
During T2 if there are no uplink resources for reporting the valid CSI in a subframe (m+24) then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.
<End of change>
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