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1 Introduction
In RAN4#72 further discussion took place of Scell activation and deactivation tests, and a way forward was proposed [1]. During the discussion of the way forward, the following tentative working assumption was agreed to progress with the work
Tentative working assumption: SCell activation delay test case for the unknown SCell should be introduced from R10
If there are concerns on the working assumption, anlaysis should be brought in the next meeting.
2 Discussion

Activation of an unknown Scell was extensively discussed during the core requirements work for release 10 carrier aggregation, and a requirement  was agreed
	7.7.2
SCell Activation Delay Requirement for Deactivated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell.

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:

-
During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.

Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.
If there is no reference signal received for the CSI measurement over the delay corresponding to the minimum requirements specified above, then the UE shall report corresponding valid CSI for the activated SCell on the next available uplink reporting resource after receiving the reference signal.

If there are no uplink resources for reporting the valid CSI in subframe n+24 or n+34 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.
The valid CSI is based on the UE measurement and corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range) provided:

-
the conditions in section 7.7 are met over the entire SCell activation delay and 

-
the conditions for CQI reporting defined in Section 7.2.3 of [3] are met.
In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.

The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

Starting from subframe n+9 when PCell belongs to E-UTRA FDD or subframe n+11 when PCell belongs to E-UTRA TDD and until the UE has completed the SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if the UE is configured to report the CQI in SCell.




Compared to the known SCell case, an additional 10ms is allowed for activation of an unknown Scell, to allow for the need to detect the target cell prior to activation. It is a side condition of the requirement that the Scell can be successfully detected on the first attempt.
Due to the interest which was expressed during the core requirements work in developing such a requirement we think that a testcase for activation of an unknown Scell is strongly motivated; one scenario where blind activation may be used is when the PCell and the SCell are collocated with the same coverage and it is desirable to activate the SCell as soon as possible after configuration; in this case the UE may not have detected the SCell yet, and therefore blind activation requirements apply.  It is important to test that the UE is able to detect and activate the SCell within 34ms according to the core requirement.

Following the working assumption in way forward [1], the following aspects of the testcase may be further discussed

Should the Scell be switched on during the T1 phase of the testcase?
In other RRM tests where cell detection is tested, the target cell is powered off prior to the phase of the test where the cell is to be detected. This is necessary to ensure that the target cell has not been previously detected. Considering the deployment scenario where an Scell is configured and immediately activated, it is expected that the SCell would be detectable even prior to the MAC CE activation command. However, RRM tests are not intended to directly emulate deployment scenarios (which may be quite varied), but rather are developed considering relevant core requirements and ensure that UEs perform according to core specifications.
For this reason, we believe that the SCell should not be on during T1. The testcase becomes necessarily less demanding if SCell signals are transmitted during T1, and the test outcome may be less stable and representing the desired aspect of UE RRM performance (eg when the test is executed repeatedly, the outcome may sometimes be that the UE detects the SCell during T1 and sometimes during T2, giving variable results.)

Proposal 1 : Scell is not transmitted during time phase T1.

How long should the T1 duration be?
One benefit of proposal 1 is that the time duration of T1 becomes non critical, since whatever happens prior to the SCell being powered on and the activation command being sent to the UE should not affect the test outcome. The absolute minimum duration for T1 is the RRC procedure delay for SCell addition and release, given in TS36.331 as 20ms

	RRC connection reconfiguration (SCell addition/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	20
	


If exactly this time duration is used then the test case implementation becomes slightly more complicated, so that for instance the tester needs to take care of the exact instant that the RRC message becomes available to the UE considering possible HARQ retransmissions and so on. Considering that the purpose of the test is not to verify the RRC procedure delay, it seems unnecessary to ensure that T1duration is minimised. So we propose that a longer duration is used for T1. It should be noted this is linked to proposal 1; for example if the SCell were to be transmitted during T1, and HARQ retransmissions of the RRC reconfiguration message extended the duration of T1, additional time is also then inadvertently provided to detect the SCell prior to activation.
Proposal 2: Exact duration of T1 is not critical, eg 100ms may be used.
What Es/Iot settting should apply for the SCell?
From a core requirement perspective, the Scell needs to be detectable on the first attempt by the UE. The conditions where this is feasible were discussed in release 10 work. While the outcome was to specify a generic side condition of detectability on the first attempt, most of the discussion was about fading propagation conditions. Regardless of this discussion, earlier results [2] have indicated that with Es/Iot ≥-3dB in AWGN, nearly 100% success rate can be expected for first attempt detection. To ensure that there is no concern with detectability on the first attempt, we propose to use the same power levels as the PCell, ie Es/Iot=19dB.
Proposal 3: Es/Iot=19dB should be used for the target Scell

In line with the earlier way forward, and to minimise the amount of testing performed, we propose that deactivation is not tested – since the SCell should be known by the time of deactivation, this aspect of the testing is already covered by the known Scell test.

We provide a text proposal for the corresponding test.
3 Test case proposal

A.8.16.xx
E-UTRAN FDD activation of unknown SCell in non-DRX
A.8.16.xx.1
Test Purpose and Environment
The purpose of this test is to verify that the SCell activation is within the requirements stated in section 7.7, when the SCell is unknown by the UE at the time of activation.
The test parameters are given in Tables A.8.16.xx.1-1 and cell-specific parameters in A.8.16.xx.1-2 below. The test consists of three successive time periods, with duration of T1and T2, 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. The UE shall be continuously scheduled in the PCell throughout the whole test.

At the beginning of T1 the UE receives an RRC message by which the SCell (cell2) becomes configured on radio channel 2 (SCC). In order to guarantee that cell2 is unknown before it is activated, a MAC message for activation of SCell is sent by the test equipment 100ms after the RRC message. During T1 UE is not aware of SCell.
The point in time at which the MAC message for activation of SCell is received at the UE antenna connector defines the start of time period T2. Immediately at beginning of T2 the transmission power of cell 2 is increased to same level as for cell 1. The UE shall be able to report valid CSI for the activated SCell at latest 34ms into T2 provided the SCell can be successfully detected on the first attempt. The UE shall start reporting CSI already 9ms into T2 and 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. 

The test equipment verifies that potential interruption is carried out in the correct time span by monitoring ACK/NACK sent in PCell during activation 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.
Table A.8.16.xx.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

	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, but not dectected.

	T2
	s
	1
	During this time the UE shall activate 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.xx.1-2: Cell specific test parameters for E-UTRAN FDD unknown SCell activation

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	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
	-101

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

	Ês/Iot
	dB
	19
	-infinity 
	19

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

	Ês/Noc
	dB
	19
	-infinity 
	19

	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.

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


A.8.16.xx.2
Test Requirements
The UE shall send the first CSI report for SCell at latest 9ms into T2.

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

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

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.

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

NOTE: If there are no uplink resources for reporting the valid CSI 34ms into T2 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

A.8.16.yy
E-UTRAN TDD activation of unknown SCell in non-DRX
A.8.16.yy.1
Test Purpose and Environment
The purpose of this test is to verify that the SCell activation is within the requirements stated in section 7.7, when the SCell is unknown by the UE at the time of activation.
The test parameters are given in Tables A.8.16.yy.1-1 and cell-specific parameters in A.8.16.yy.1-2 below. The test consists of three successive time periods, with duration of T1and T2, 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. The UE shall be continuously scheduled in the PCell throughout the whole test.

At the beginning of T1 the UE receives an RRC message by which the SCell (cell2) becomes configured on radio channel 2 (SCC). In order to guarantee that cell2 is unknown before it is activated, a MAC message for activation of SCell is sent by the test equipment 100ms after the RRC message. During T1 UE is not aware of SCell.
The point in time at which the MAC message for activation of SCell is received at the UE antenna connector defines the start of time period T2. Immediately at beginning of T2 the transmission power of cell 2 is increased to same level as for cell 1. The UE shall be able to report valid CSI for the activated SCell at latest 34ms into T2 provided the SCell can be successfully detected on the first attempt. The UE shall start reporting CSI already 11ms into T2 but may 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. 

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

Table A.8.16.yy.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 UL subframe

	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, but not dectected.

	T2
	S
	1
	During this time the UE shall activate 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.yy.1-2: Cell specific test parameters for E-UTRAN TDD unknown SCell activation

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	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
	-101

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

	Ês/Iot
	dB
	19
	-infinity
	19

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

	Ês/Noc
	dB
	19
	-infinity
	19

	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.

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


A.8.16.yy.2
Test Requirements
The UE shall send the first CSI report for SCell at latest 11ms into T2.

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

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

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.

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

NOTE: If there are no uplink resources for reporting the valid CSI 34ms into T2 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.
<<< Unchanged sections omitted >>>

4 Conclusions

In this contribution we discuss the SCell activation delay test case for unknown Scell and make the following proposals
Proposal 1 : Scell is not transmitted during time phase T1.

Proposal 2: Exact duration of T1 is not critical, eg 100ms may be used.
Proposal 3: At least  Es/Iot=19dB should be used for the target Scell

We also provide a text proposal for the corresponding test.
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