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1. Introduction

 From Rel-10 onward, several test cases on 2/3 DL CA SCell activation and deactivation for both known and unknown SCell have been discussed and specified. In RAN4 #76 meeting, the introduction of the remaining test cases of 3DL CA was completed. We, however, found there are some ambiguities in those test cases. Further, a few issues in 3 DL CA test cases also exist in 2DL CA test cases. In this contribution we will summarize some issues which should be discussed and corrected.
2. Issues in 2/3 DL CA SCell activation and deactivation
 Before we mention what those are, instead we enumerate related test cases as below.
· 2 DL CA
· A.8.16.17 E-UTRAN FDD activation and deactivation of known SCell in non-DRX
· A.8.16.18
 E-UTRAN TDD activation and deactivation of known SCell in non-DRX
· A.8.16.19 E-UTRAN FDD activation and deactivation of unknown SCell in non-DRX
· A.8.16.20 E-UTRAN TDD activation and deactivation of unknown SCell in non-DRX
· 3 DL CA

· A.8.16.35 3 DL PCell in FDD CA Activation and Deactivation of Known SCell in Non-DRX
· A.8.16.36
 3 DL PCell in TDD CA Activation and Deactivation of Known SCell in Non-DRX
· A.8.16.37
 3DL FDD CA activation and deactivation of known SCell in non-DRX
· A.8.16.38
 3DL TDD CA activation and deactivation of known SCell in non-DRX
· A.8.16.39 E-UTRA TDD-FDD 3DL CA Activation and Deactivation of Unknown SCell in Non-DRX with PCell in FDD
· A.8.16.40 E-UTRA TDD-FDD 3DL CA Activation and Deactivation of Unknown SCell in Non-DRX with PCell in TDD
· A.8.16.41 3DL FDD CA activation and deactivation of unknown SCell in non-DRX
· A.8.16.42 3DL TDD CA activation and deactivation of unknown SCell in non-DRX
Next, we will provide several concrete issues and also show which issues exist in which test cases in the above list.
2.1. Issue 1

Taking 2DL CA SCell activation and deactivation test cases as an example, there were originally sentences about “event triggered reporting” to report that the SCell is known by the UE to test equipment before sending the SCell activation command. In RAN 4 #74 meeting, however, those were removed based on [1] in Rel-12. As can be seen in the current specification, there are still a few event triggered reporting related expressions as highlighted in yellow in Annex A and B. Since 3DL CA test cases were created based on 2DL test cases, there are the similar issues in 3DL CA test cases. Issue 1 exists in A.8.16.17, A.8.16.18, A.8.16.35, A.8.16.36, A.8.16.37 and A.8.16.38. In order to avoid confusion, the corresponding expressions should be removed. 
Observation 1: Event triggered reporting related expressions should be removed in A.8.16.17, A.8.16.18, A.8.16.35, A.8.16.36, A.8.16.37 and A.8.16.38.
2.2. Issue 2
In 3DL CA SCell activation and deactivation test cases, according to test purposes which were captured in RAN4#73 meeting chairman’s note, test cases verify SCell activation and deactivation delays while the other SCell is activated or deactivated. This means activation and deactivation for one SCell overlap with the other SCell activation and deactivation respectively, which is captured in the agreed test cases. However, it’s not clear when the respective activation commands for both SCell1 and SCell2 are sent (highlighted in pink in Annex B). If we look agreed test cases, it seems that activation command for SCell2 is received at the start of time period T2. However, in the next sentence, it is said that UE received SCell2 activation command during activation of SCell1. Since there is contradiction here, which activation command is first should be decided. In my understanding, the activation command for SCell1 should be first. Since this contradiction exists in A.8.16.35, A.8.16.36, A.8.16.37 and A.8.16.38, these test cases need to be corrected.
Observation 2: There is contradiction in the order of two SCells in A.8.16.35, A.8.16.36, A.8.16.37 and A.8.16.38.
2.3. Issue 3
In the following discussion, we assume activation command for SCell1 is received first. As discussed above, exact timing of activation command for SCell2 is not clear. Ambiguity of when to receive activation command for SCell2 results in two interpretations where the interruptions could occur on PCell differently. As examples, we explain the following two interpretations as illustrated in Figure 1(taking FDD case as an example).
· Pattern 1

· Condition: Activation command for SCell 2 is received at the UE side before subframe n+5, provided activation command for SCell1 is received in subframe n.
In pattern 1, the PCell interruption due to SCell2 activation might occur when the first CSI of SCell1 is sent. This means UE might not meet test requirements due to this issue which result in test failure. Note that according to TS36.133 7.8.1, since ACK/NACKs for activation command of SCell2 shall not be interrupted, the duration where the PCell interruption by SCell1 occurs as drawn in Figure.1 (a).

· Pattern 2

· Condition: Activation command for SCell 2 is received at the UE side after subframe n+9, provided activation command for SCell1 is received in subframe n.

In Pattern 2, PCell interruption due to SCell2 activation and the first CSI of SCell1 transmission don’t occur concurrently. Instead, PCell interruption might occur after the first CSI as illustrated in Figure.1 (b). In this pattern the CSI report for SCell1 may not be available between n+15 and n+19. On the other hand, as an example, if the UE is capable of activating SCell1 until subframe n+10 the duration where activation for one SCell overlap with that for the other SCell could be too short. Whether this is correct to meet the test purpose should be discussed. 
Further, the same issue lies in the deactivation test procedure.

Observation 3: In all 3 DL CA SCell activation and deactivation test cases, there are two patterns to realize the test procedure as illustrated in Figure1.
Observation 4: In all 3 DL CA SCell activation and deactivation test cases, the CSI report for SCell1 may not be available due to SCell2 activation.
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Figure.1 (a): Pattern 1
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Figure.1 (b): Pattern 2
Figure 1: Two interpretations on 3DL CA SCell activation and deactivation test cases
3. Conclusion

In this contribution, we summarized some issues which should be discussed and corrected. Based on the analysis as below, we prepare CRs to solve these issues. 
Observation 1: Event triggered reporting related expressions should be removed in A.8.16.17, A.8.16.18, A.8.16.35, A.8.16.36, A.8.16.37 and A.8.16.38.
Observation 2: There is contradiction in the order of two SCells in A.8.16.35, A.8.16.36, A.8.16.37 and A.8.16.38.
Observation 3: In all 3 DL CA SCell activation and deactivation test cases, there are two patterns to realize the test procedure as illustrated in Figure1.

Observation 4: In all 3 DL CA SCell activation and deactivation test cases, the CSI report for SCell1 may not be available due to SCell2 activation.
Reference
[1] R4-150653, “Correction to RRM test cases”, Ericsson
Annex A

A.8.16.17
E-UTRAN FDD activation and deactivation of known SCell in non-DRX
A.8.16.17.1
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 SCell is known by the UE at the time of activation.
The test parameters are given in Tables A.8.16.17.1-1 and cell-specific parameters in A.8.16.17.1-2 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. 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 (Cell 2) becomes configured on radio channel 2 (SCC). The UE now starts monitoring also the SCC. The test equipment sends a MAC message for activation of the SCell. 

The point in time at which the MAC message is received at the UE antenna connector defines the start of time period T2. Since the activation command follows upon reporting the cell, the UE shall be able to report valid CSI for the activated SCell at latest 24ms into T2. The UE shall start reporting CSI already 9ms 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 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.8.16.17.1-1: General test parameters for known SCell activation case

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.3 FDD (Cell 1)
	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

	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.

	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
	s
	≤12
	During this time the PCell shall be known and the SCell configured, detected and reported.

	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.8.16.17.1-2: Cell specific test parameters for E-UTRAN FDD known 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.10 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
	-82

	RSRP Note 3
	dBm/15 kHz
	-82
	-82

	Ês/Iot
	dB
	19
	0

	SCH_RP Note 3
	dBm/15 kHz
	-82
	-82

	Ês/Noc
	dB
	19
	0

	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.8.16.17.2
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 24ms into T2.

The UE shall stop sending CSI reports for SCell in 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.

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%.

NOTE:
If there are no uplink resources for reporting the valid CSI 24ms into T2 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.
Annex B

A.8.16.37
3 DL FDD CA activation and deactivation of known SCell in non-DRX

A.8.16.37.1
Test Purpose and Environment
The purpose of this test is to verify that SCell activation and deactivation times are within the requirements stated in clause 7.7 for 3DL FDD carrier aggregation, when the SCells are known by the UE at the time of activation.
The test parameters are given in Tables A.8.16.37-1 and cell-specific parameters in A.8.16.37-2 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 3 (deactivated SCell2) on radio channel 3 (SCC2), but is not aware of Cell 2 (SCell1) on radio channel 2 (SCC1). The UE is only monitoring the PCC and SCC2. 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 SCell1 (Cell 2) becomes configured on radio channel 2 (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 defines the start of time period T2. At the beginning of T2 the test equipment sends a MAC message for activation of the SCell2. Since the SCell1 activation command follows upon reporting the Cell 2 and UE received SCell2 activation command during activation of SCell1, the UE shall be able to report valid CSIs for the activated SCell1 at latest 29ms into T2. The UE shall start reporting CSI already 9ms 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 9ms into T2.

Time period T3 starts when a MAC message for deactivation of SCell1, sent from the test equipment to the UE, is received at the UE antenna connector. At the beginning of T3 the test equipment sends a MAC message for deactivation of the SCell2. The UE shall carry out deactivation of the SCell1 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 SCells, respectively.

The test equipment verifies the activation time by counting the subframes from the SCell1 and SCell2 activation commands are sent until a CSI reports with other than CQI index 0 are received respectively.

The test equipment verifies the deactivation time by counting the subframes from the SCell1 and SCell2 deactivation commands are sent until CQI reporting for SCells are discontinued respectively.
Table A.8.16.37-1: General test parameters for E-UTRAN FDD 3 DL CA 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
	Primary cell on RF channel number 1.

	Deconfigured SCell
	
	Cell 2
	Deconfigured secondary cell on RF channel number 2.

	Configured deactivated SCell
	
	Cell 3
	Configured deactivated secondary cell 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 SCC1.

	Cell-individual offset for cells on RF channel number 3
	dB
	0
	Individual offset for cells on SCC2.

	Filter coefficient
	
	0
	L3 filtering is not used

	SCell measurement cycle (measCycleSCell)
	ms
	320
	

	T1
	s
	≤12
	During this time the PCell and SCell2 shall be known and the SCell1 configured, detected and reported.

	T2
	s
	1
	During this time the UE shall activate the SCell1 and SCell2.

	T3
	s
	1
	During this time the UE shall deactivate the SCell1 and SCell2.


Table A.8.16.37-2: Cell specific test parameters for E-UTRAN FDD 3 DL CA 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
	-
	-

	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.16 FDD 

10MHz: OP.2 FDD

20MHz: OP.12 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

	Timing offset to Cell 1
	(s
	-
	0
	0

	Time alignment error relative to cell 1 Note 5
	(s
	-
	≤ TAE
	≤ TAE

	Time alignment error relative to cell 2 Note 5 
	(s
	-
	-
	≤ TAE

	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:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


A.8.16.37.2
Test Requirements

The UE shall send the first CSI report for SCell1 at latest 9ms into T2.

The UE shall start sending CSI reports for SCell1 with non-zero CQI index at latest 29ms into T2.

The UE shall stop sending CSI reports for SCell1 in at latest 8ms into T3.

Interruption of PCell during SCell1 activation shall not happen outside the time span 5 to 9ms into T2.

Interruption of PCell during SCell1 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.
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: If there are no uplink resources for reporting the valid CSI 29ms into T2 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI
