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1 Introduction

Core requirement for latency in activation of SCell for both prior known and unknown SCell exist in Section 7.7 of 36.133 [1]. The test case to verify the UE functionality and performance for SCell activation and deactivation when SCell is known was agreed in the last meeting [2]. 

In this contribution we further propose test case for verifying the UE performance requirements for SCell activation and deactivation when SCell is unknown.
2 Background

2.1 Activation of SCell

There are two kinds of activation to take into account: either the cell has been detected by the UE and hence is known at the point in time when the base station sends the MAC command on SCell activation, or the UE has yet not found it and it thus is unknown.
In order to test activation of unknown cell, the test equipment shall issue the MAC message shortly after the RRC message with SCell configuration has been sent. In the test case we have assumed 100ms between RRC message and MAC message.

During activation a UE may need to interrupt the ongoing communication in the PCell. The length of the allowed interruption differs between aggregation scenario and duplex mode.

The time allowed for activation depends on whether or not the cell was known at the time of receiving the MAC message with SCell activation.

Shortly after the UE has received the MAC activation command it shall start transmitting CSI reports provided that CQI reporting is configured. The exact starting point depends on duplex mode. Before the UE has synchronized to the SCell CQI index 0 (out-of-range) is reported. Once synchronized to the cell a non-zero, valid CQI index shall be transmitted. Hence the UE is considered to have synchronized to the SCell when a non-zero CQI index is reported to the base station.

2.2 Deactivation of SCell

Deactivation of SCell shall have been completed 8 subframes after receiving a MAC message with SCell deactivation command. 

During deactivation a UE may need to interrupt the ongoing communication in the PCell when reconfiguring the radio. The length of the allowed interruption differs between aggregation scenario and duplex mode.

2.3 Test case
A test case is prepared for each of the duplex modes. The test verifies requirements for activation of unknown cell followed by deactivation. The SCell activation command is following 100ms after the SCell configuration message.
When evaluating the activation time the test equipment measures the time between the activation command is sent and the first CSI report with a non-zero CQI. For checking that interruption is within specs, the PCell shall be allocated continuously and the test equipment shall monitor ACK/NACKs and interpret missing ACK/NACKs as interruption. In order not to get misleading test results the PCell shall be configured with good radio conditions.

When evaluating the deactivation time the test equipment measures the time from the deactivation command is sent until the CSI reporting is discontinued. The PCell interruption is checked in the same way as for activation above.

The test cases are attached as appendix.
3 Conclusion

Test case for activation of unknown SCell has been proposed and is given in the appendix.

CR for introducing the test in TS 36.133 is provided [3].
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Appendix A

A.8.16.11
E-UTRAN FDD activation and deactivation of unknown SCell in non-DRX
A.8.16.11.1
Test Purpose and Environment
The purpose of this test is to verify that the SCell activation and deactivation times are within the requirements stated in section 7.7, when the cell is unknown by the UE at the time of activation. 
The test parameters are given in Table A.8.16.11.1-1 and cell-specific parameters in A.8.16.11.1-2 below. The test consists of three successive time periods, with duration of T1, T2 and T3, respectively. There are two carriers, each with one cell. Both 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) but is not aware of Cell 2 on radio channel 2. The UE is only monitoring the PCC, and has been configured with event-triggered reporting with Event A1. The UE shall be scheduled continuously in the PCell throughout the test.

At the beginning of T1 the UE receives an RRC message by which the SCell (Cell 2) becomes configured on radio channel 2 (SCC). The UE now starts monitoring also the SCC. A MAC message for activation of SCell is sent by the test equipment 100ms after the RRC message regardless of whether the SCell has been reported.

The point in time at which the MAC message is received at the UE antenna connector defines the start of time period T2. The UE shall be able to report valid CSI for the activated SCell at latest 34ms into T2. The UE shall start reporting CSI already 9ms into T2 but shall report CQI index 0 (out-of-range) until the SCell activation has been completed. Any PCell interruption due to activation of SCell shall occur in the time span 5 to 9ms into T2. 

Time period T3 starts when a MAC message for deactivation of SCell, sent from the test equipment to the UE, is received at the UE antenna connector. The UE shall carry out deactivation of the SCell and any PCell interruption due to the deactivation shall occur in the time span 5 to 9ms into T3. 

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

The test equipment verifies the activation time by counting the subframes from the SCell 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 SCell deactivation command is sent until CQI reporting for SCell is discontinued.

Table A.8.16.11.1-1: General test parameters for unknown SCell activation case

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.3.1.1.1

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

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

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured deactivated SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	CQI/PMI periodicity and offset configuration index
	
	0
	CQI Reporting for SCell every second subframe

	A1
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A1.

	
	Threshold RSRP
	dBm
	-92
	Actual RSRP threshold for event A1. Needs to take absolute accuracy tolerance in section 9.1.11.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	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 secondary component carrier.

	Filter coefficient
	
	0
	L3 filtering is not used

	SCell measurement cycle (measCycleSCell)
	ms
	320
	

	Cell2 timing offset to cell1
	(s
	0
	

	Time alignment error between cell2 and cell1
	(s
	( Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1.
	The value of time alignment error depends upon the type of carrier aggregation.

	T1
	ms
	100
	During this time the PCell shall be known and the SCell configured, detected and reported. UE should report Event A1 for SCell within 6.4s (20×scellMeasCycle).

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

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

	Note:
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.


Table A.8.16.11.1-2: Cell specific test parameters for E-UTRAN FDD SCell activation

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	OP.1 FDD
	OP.2 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
	-87

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

	Ês/Iot
	dB
	19
	-infinity
	5
	5

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

	Ês/Noc
	dB
	19
	-infinity
	5
	5

	Propagation Condition 
	
	AWGN

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


A.8.16.11.2
Test Requirements
The UE shall send the first CSI report for SCell with CQI index 0 at latest 9ms into T2.

The UE shall start sending CSI reports for SCell with non-zero CQI index at latest 34ms into T2.

The UE shall stop sending CSI reporting for SCell at latest 8ms into T3.

Interruption of PCell during SCell activation shall not happen outside the time span 5 to 9ms into T2. 

Interruption of PCell during SCell deactivation shall not happen outside the time span 5 to 9ms into T3. 

The interruption of PCell shall not be more than the values specified for intra-band CA and inter-band CA in Section 7.8.2.

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

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

A.8.16.12
E-UTRAN TDD activation and deactivation of unknown SCell in non-DRX
A.8.16.12.1
Test Purpose and Environment
The purpose of this test is to verify that the SCell activation and deactivation times are within the requirements stated in section 7.7, when the cell is unknown by the UE at the time of activation. 
The test parameters are given in Table A.8.16.12.1-1 and cell-specific parameters in A.8.16.12.1-2 below. The test consists of three successive time periods, with duration of T1, T2 and T3, respectively. There are two carriers, each with one cell. Both 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) but is not aware of Cell 2 on radio channel 2. The UE is only monitoring the PCC, and has been configured with event-triggered reporting with Event A1. The UE shall be scheduled continuously in the PCell throughout the test.

At the beginning of T1 the UE receives an RRC message by which the SCell (Cell 2) becomes configured on radio channel 2 (SCC). The UE now starts monitoring also the SCC. A MAC message for activation of SCell is sent by the test equipment 100ms after the RRC message regardless of whether the SCell has been reported.

The point in time at which the MAC message is received at the UE antenna connector defines the start of time period T2. The UE shall be able to report valid CSI for the activated SCell at latest 34ms into T2. The UE shall start reporting CSI already 11ms into T2 but shall report CQI index 0 (out-of-range) until the SCell activation has been completed. Any PCell interruption due to activation of SCell shall occur in the time span 5 to 11ms into T2. 

Time period T3 starts when a MAC message for deactivation of SCell, sent from the test equipment to the UE, is received at the UE antenna connector. The UE shall carry out deactivation of the SCell and any PCell interruption due to the deactivation shall occur in the time span 5 to 11ms into T3. 

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

The test equipment verifies the activation time by counting the subframes from the SCell 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 SCell deactivation command is sent until CQI reporting for SCell is discontinued.

Table A.8.16.12.1-1: General test parameters for unknown SCell activation case

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 TDD
	As specified in section A.3.1.1.2

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 TDD
	As specified in section A.3.1.2.2

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

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured deactivated SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2.

	Channel Bandwidth (BWchannel)
	MHz
	10
	Channel bandwidth for cells on primary and secondary component carriers

	CP length
	
	Normal
	

	Special subframe configuration
	
	6
	As specified in table 4.2.1 in TS 36.211. The same configuration applies to all cells.

	Uplink-downlink configuration
	
	1
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	CQI/PMI periodicity and offset configuration index
	
	0
	CQI Reporting for SCell every subframe

	A1
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A1.

	
	Threshold RSRP
	dBm
	-92
	Actual RSRP threshold for event A1. Needs to take absolute accuracy tolerance in section 9.1.11.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	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 secondary component carrier.

	Filter coefficient
	
	0
	L3 filtering is not used

	SCell measurement cycle (measCycleSCell)
	ms
	320
	

	Cell2 timing offset to cell1
	(s
	0
	

	Time alignment error between cell2 and cell1
	(s
	( Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1.
	The value of time alignment error depends upon the type of carrier aggregation.

	Cell3 timing offset to cell1
	(s
	3
	Synchronous cells

	T1
	ms
	100
	During this time the PCell shall be known and the SCell configured, detected and reported. UE should report Event A1 for SCell within 6.4s (20×scellMeasCycle).

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

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

	Note:
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.


Table A.8.16.12.1-2: Cell specific test parameters for E-UTRAN TDD SCell activation

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	10
	10

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD) and in A.3.2.2.2 (OP.2  TDD)
	
	OP.1 TDD
	OP.2 TDD

	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
	-87

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

	Ês/Iot
	dB
	19
	-infinity
	5
	5

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

	Ês/Noc
	dB
	19
	-infinity
	5
	5

	Propagation Condition 
	
	AWGN

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


A.8.16.12.2
Test Requirements
The UE shall send the first CSI report for SCell with CQI index 0 at latest 11ms into T2.

The UE shall start sending CSI reports for SCell with non-zero CQI index at latest 34ms into T2.

The UE shall stop sending CSI reporting for SCell at latest 8ms into T3.

Interruption of PCell during SCell activation shall not happen outside the time span 5 to 11ms into T2. 

Interruption of PCell during SCell deactivation shall not happen outside the time span 5 to 11ms into T3. 

The interruption of PCell shall not be more than the values specified for intra-band CA and inter-band CA in Section 7.8.2.

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

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