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1. Introduction
In the last RAN4 meeting, RRM test cases for Dual Connectivity (DC) were discussed. Some test cases listed in [1]. In this contribution, we discuss the remaining test cases and testing methodologies. We summarize the DC test cases which to be specified. In addition, we provide draft CRs for some test cases of RLM test and PSCell addition/release test.
2. Discussion
2.1. Test requirements related to RLM requirements
In DC, the requirements of the radio link monitoring are specified for both the PCell and the PSCell. The out-of-sync and in-sync evaluations of the PCell and PSCell depend on the down link radio quality of the PCell and the PSCell, respectively and they are carried out independently. In addition, MCG’s DRX configuration and SCG’s DRX configuration are applied for the PCell and the PSCell RLM evaluations, respectively. Moreover, the new timer, T313, is defined. Although a UE needs to turn off the transmission power of both PCell and PSCell after expiry of T310, it needs to turn off the transmission power of only the PSCell after expiry of T313.
In order to verify that the UE independently evaluate the RLM evaluation in PCell and PSCell, it is better to set the different SNR between PCell and PSCell and to set the different DRX configuration between MCG and SCG in the RLM test cases. In the last RAN4 meeting, it was agreed that PSCell RLM tests were introduced [1]. Based on this agreement, we propose the following test conditions and test requirements.
Proposal 1: Following test conditions shall be specified for PSCell RLM test.

· SNR of PCell is constant for verifying that PSCell RLM evaluation depends on the DL radio quality of the PSCell only.

· Different DRX parameters are configured between MCG and SCG for verifying that PSCell RLM evaluation depends on the DRX configuration in SCG only.

Proposal 2: Following test requirements shall be specified for PSCell RLM test.

· UE shall continue to transmit uplink signal in PCell throughout the whole test regardless the DL radio quality of the PSCell.
· UE shall stop transmitting uplink signal in PSCell when UE detects the radio link failure in PSCell.
Based on the proposal 1 and 2, the test parameters for RLM are listed in Section 3. In addition, a draft CR is attached in Annex in this contribution.
2.2. Test requirements related to interruption requirements
In DC, the following requirements related to the interruption are specified.

· Interruption due to PSCell addition/release
· Interruption due to transitions between active and non-active during DRX

· Interruption due to transition from non-DRX to DRX
Since the correct UE behavior related to the interruption due to PSCell addition/release will be able to be verified in the test cases for PSCell addition/release proposed in section 2.3, in this section we discuss the detail of the test cases for the interruption due to transitions between active and non-active during DRX and the interruption due to transition from non-DRX to DRX. Since the interruptions related to DRX have impact on both PCell and PSCell, these tests should be specified for both PCell and PSCell.
Proposal 3: test cases related to interruption due to DRX operation should be specified for both PCell and PSCell.

2.2.1. Interruption of transitions between active and non-active during DRX 
The procedure of the test cases for the interruption due to transitions between active and non-active during DRX is described in Figure 1. Throughout the test, the UE shall be continuously scheduled in the Cell 1 with Non-DRX while DRX is used to Cell 2. The test equipment determines if interruptions are carried out within the specified rate by monitoring ACK/NACK sent in Cell 1. Both cases where Cell 1 in Figure 1 is PCell and PSCell should be specified. Based on the above discussion, the test cases and parameters for interruption of transitions between active and non-active during DRX are listed in Section 3.
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Figure 1: Procedures of tests for interruption due to transitions between active and non-active during DRX
2.2.2. Interruption due to transition from non-DRX to DRX 
The procedure of the test cases for the interruption due to transition from non-DRX to DRX is described in Figure 2. The UE shall be continuously scheduled in the Cell 1 throughout the whole test. In order to happen the transition from non-DRX to DRX in Cell 2 after the beginning of T2, the UE shall be continuously scheduled in the Cell 2 during T1. At the beginning of time T2, DL scheduling is stopped in Cell2. After expiring the DRX inactivity timer of Cell 2, the transition from non-DRX to DRX in Cell 2 occurs. The test equipment determines if the interruption period does not exceed 1subframe by monitoring ACK/NACK sent in Cell 1 during T2. Both cases where Cell 1 in Figure 2 is PCell and PSCell should be specified. Based on the above discussion, the test cases and parameters for interruption of transitions between from non-DRX to DRX are listed in Section 3.
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Figure 2: Procedures of tests for interruption due to transition from non-DRX to DRX
2.3. Test requirements related to PSCell addition/release requirements
In DC, upon receiving RRC message implying PSCell addition in subframe n, the UE shall be capable of transmitting PRACH preamble towards PSCell no later than in subframe n+ Tconfig_PSCell specified in 7.14 of 36.133. This requirement is similar to the handover delay requirement specified in 5.1.2 of 36.133. Therefore, we may be able to reuse the test cases for verifying the handover delay as reference. In other words, it can be the test to verify the correct UE behaviour of PSCell addition by counting the subframes from the RRC message for PSCell addition until a PRACH in PSCell is transmitted.
In known PSCell case, a valid measurement report has been sent by the UE before the transmission of the PSCell addition by the test equipment. Thus, in this case, Event A4 measurement configuration is needed and a RRC message implying PSCell addition is needed to be sent by the test equipment immediately after having received an Event A4 measurement report containing at least the PSCell from the UE. On the other hand, in un-known PSCell case, Event A4 measurement configuration is not needed. The procedures of tests for PSCell addition/release are described in Figure 3. 
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Figure 3: procedures of tests for PSCell addition/release
As we discussed in the RAN4 #72 meeting, delay due to SFN acquisition and RACH uncertainty in PSCell included in Tconfig_PSCell depends on PRACH configuration in PSCell. We, therefore, discussed the necessity of two test cases for PSCell addition meeting as below [2]. 

SFN acquisition

Intel: in some case we don’t need SFN acquisition, but in other case we need. Now we are defining for minimum requirement.

DoCoMo: if RACH config is ‘ANY’, we don’t need SFN acquisition, otherwise we need.

ALU: we support DoCoMo.

Intel: generic requirement is better.

Ericsson: support generic requirement. Can differentiate in test cases.

DoCoMo: OK with Ericsson proposal. In testing we will have two test cases: one for RACH config ‘ANY’, one for RACH config ‘EVEN’.
Ericsson: Max SFN acquisition time is 50ms.
Based on the above discussion in the RAN4 #72 meeting, the both ‘any’ and ‘even’ in RACH config should be used in the test cases.
Proposal 4: Correct UE behaviours related to PSCell addition/release in both cases of ‘any’ and ‘even’ in PSCell RACH config should be verified.
The test parameters for PSCell addition/release are listed in Section 3. In addition, a draft CR is attached in Annex in this contribution.

2.4. Test requirements related to measurement requirements
In DC, the requirements of the intra frequency, inter frequency, and inter RAT measurement are specified. Unlike CA, the PCell and PSCell intra frequency requirements depend on the MCG’s DRX and SCG’s DRX, respectively, and the inter frequency/RAT requirements depend on the MCG’s DRX regardless of the SCG’s DRX. In order to verify that the correct UE behaviour, it is better to set the different DRX configuration between MCG and SCG regardless of intra frequency, itner frequency and inter RAT measurement test cases due to the following reasons. 
· intra frequency measurement, 
· in order to verify that the UE measures PCell and PSCell based on the MCG’ DRX and the SCG’s DRX, respectively.
· inter frequency/RAT measurement
· in order to verify that the UE measure the inter frequency/RAT cells based on the MCG’s DRX.
Based on the above, we propose the following test conditions.

Proposal 5: Following test conditions shall be specified for intra frequency measurement tests.

· Different DRX parameters are configured between MCG and SCG for verifying that the measurements on PCell and PSCell depend on the DRX configuration in MCG only and in SCG only, respectively.
· PCell is in the state when DRX is not used, PSCell is in the state when DRX is used.
Proposal 6: Following test conditions shall be specified for inter frequency and RAT measurement tests.

· Different DRX parameters are configured between MCG and SCG for verifying that the measurements depend on the DRX configuration in MCG only.
· PCell is in the state when DRX is used, PSCell is in the state when DRX is used.
Based on the above discussion, the test parameters for measurement requirements are listed in Section 3.

3. List of Test cases
In this section, based on the analysis described in section 2, we summarize the test cases and basic parameters in table 1 for synchronous DC scenario and in table 2 for asynchronous DC scenario.
Proposal 7: To introduce the test cases listed in Table 1 and Table 2.
Table 1: test cases of synchronous Dual Connectivity scenario
	
	Corresponding requirements
	Type of test case
	No. of tests
	Basic parameters in test cases
	comments

	1
	Radio Link Monitoring (7.6)
	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in synchronous dual connectivity
	1
	[to be updated]
	

	2
	Radio Link Monitoring (7.6)
	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in synchronous dual connectivity
	1
	[to be updated]
	

	3
	Radio Link Monitoring (7.6)
	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for PSCell in synchronous dual connectivity
	1
	[to be updated]
	

	4
	Radio Link Monitoring (7.6)
	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for PSCell in synchronous dual connectivity
	1
	[to be updated]
	

	5
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PCell interruption at transitions between active and non-active when DRX is used in PSCell in synchronous dual connectivity
	1
	[to be updated]

	

	6
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PCell interruption at transitions from DRX to Non-DRX in PSCell in synchronous dual connectivity
	1
	[to be updated]

	

	7
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PSCell interruption at transitions between active and non-active when DRX is used in PCell DRX in synchronous dual connectivity
	1
	[to be updated]

	

	8
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PSCell interruption at transitions from DRX to Non-DRX in PCell in synchronous dual connectivity
	1
	[to be updated]

	

	9
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PCell interruption at transitions between active and non-active when DRX is used in PSCell in synchronous dual connectivity
	1
	[to be updated]
	

	10
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN TDD PCell interruption at transitions from DRX to Non-DRX in PSCell in synchronous dual connectivity
	1
	[to be updated]
	

	11
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PSCell interruption at transitions between active and non-active when DRX is used in PCell DRX in synchronous dual connectivity
	1
	[to be updated]
	

	12
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN TDD PSCell interruption at transitions from DRX to Non-DRX in PCell in synchronous dual connectivity
	1
	[to be updated]
	

	13
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	E-UTRAN FDD PSCell Addition Delay Requirement in synchronous dual connectivity
	2
	Test 1: RACH config in PSCell is 4

Test 2: RACH config in PSCell is FFS

[to be updated]
	

	14
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	E-UTRAN TDD PSCell Addition Delay Requirement in synchronous dual connectivity
	2
	Test 1: RACH config in PSCell is 4

Test 2: RACH config in PSCell is FFS

[to be updated]
	

	15
	Intra-frequency measurements requirements on PCell (8.8.2) and Intra-frequency measurements requirements on PSCell (8.8.3)
	E-UTRAN FDD intra-frequency event triggered reporting in synchronous dual connectivity
	1
	[to be updated]
	

	16
	Intra-frequency measurements requirements on PCell (8.8.2) and Intra-frequency measurements requirements on PSCell (8.8.3)
	E-UTRAN TDD intra-frequency event triggered reporting in synchronous dual connectivity
	1
	[to be updated]
	

	17
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN FDD inter-frequency event triggered reporting in synchronous dual connectivity
	1
	[to be updated]
	

	18
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN TDD inter-frequency event triggered reporting in synchronous dual connectivity
	1
	[to be updated]
	

	19
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN FDD inter-RAT event triggered reporting in synchronous dual connectivity
	1
	[to be updated]
	

	20
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN TDD inter-RAT event triggered reporting in synchronous dual connectivity
	1
	[to be updated]
	


Table 2: test cases of asynchronous Dual Connectivity scenario
	
	Corresponding requirements
	Type of test case
	No. of tests
	Basic parameters in test cases
	comments

	1
	Radio Link Monitoring (7.6)
	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.
[to be updated]
	

	2
	Radio Link Monitoring (7.6)
	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX for PSCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	3
	Radio Link Monitoring (7.6)
	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for PSCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	4
	Radio Link Monitoring (7.6)
	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX for PSCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	5
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PCell interruption at transitions between active and non-active when DRX is used in PSCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	6
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PCell interruption at transitions from DRX to Non-DRX in PSCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	7
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PSCell interruption at transitions between active and non-active when DRX is used in PCell DRX in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	8
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PSCell interruption at transitions from DRX to Non-DRX in PCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	9
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PCell interruption at transitions between active and non-active when DRX is used in PSCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	10
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN TDD PCell interruption at transitions from DRX to Non-DRX in PSCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	11
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN FDD PSCell interruption at transitions between active and non-active when DRX is used in PCell DRX in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	12
	Interruptions with Dual Connectivity (7.12)
	E-UTRAN TDD PSCell interruption at transitions from DRX to Non-DRX in PCell in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	13
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	E-UTRAN FDD PSCell Addition Delay Requirement in asynchronous dual connectivity
	2
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	14
	PSCell Addition and Release Delay for E-UTRA Dual Connectivity (7.14)
	E-UTRAN TDD PSCell Addition Delay Requirement in asynchronous dual connectivity
	2
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	15
	Intra-frequency measurements requirements on PCell (8.8.2) and Intra-frequency measurements requirements on PSCell (8.8.3)
	E-UTRAN FDD intra-frequency event triggered reporting in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	16
	Intra-frequency measurements requirements on PCell (8.8.2) and Intra-frequency measurements requirements on PSCell (8.8.3)
	E-UTRAN TDD intra-frequency event triggered reporting in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	17
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN FDD inter-frequency event triggered reporting in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	18
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN TDD inter-frequency event triggered reporting in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	19
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN FDD inter-RAT event triggered reporting in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	

	20
	Inter-frequency and inter-RAT measurement requirements (8.8.4)
	E-UTRAN TDD inter-RAT event triggered reporting in asynchronous dual connectivity
	1
	Same as the parameters of synchronous DC test, except for timing offset between PCell and PSCell.

[to be updated]
	


4. Conclusion

In this contribution, we discussed the remaining test cases and testing methodologies. 

Observation 1: Test methodologies related to the interruption due to DRX and PSCell addition/release are described in Figure 1, 2, and 3.

In addition, we summarized the DC test cases which to be specified and provided draft CRs for some test cases of RLM test and PSCell addition/release test. Our proposals are summarized as below:

Proposal 1: Following test conditions shall be specified for PSCell RLM test.

· SNR of PCell is constant for verifying that PSCell RLM evaluation depends on the DL radio quality of the PSCell only.

· Different DRX parameters are configured between MCG and SCG for verifying that PSCell RLM evaluation depends on the DRX configuration in SCG only.

Proposal 2: Following test requirements shall be specified for PSCell RLM test.

· UE shall continue to transmit uplink signal in PCell throughout the whole test regardless the DL radio quality of the PSCell.

· UE shall stop transmitting uplink signal in PSCell when UE detects the radio link failure in PSCell.
Proposal 3: test cases related to interruption due to DRX operation should be specified for both PCell and PSCell.

Proposal 4: Correct UE behaviours related to PSCell addition/release in both cases of ‘any’ and ‘even’ in PSCell RACH config should be verified.

Proposal 5: Following test conditions shall be specified for intra frequency measurement tests.

· Different DRX parameters are configured between MCG and SCG for verifying that the measurements on PCell and PSCell depend on the DRX configuration in MCG only and in SCG only, respectively.
· PCell is in the state when DRX is not used, PSCell is in the state when DRX is used.
Proposal 6: Following test conditions shall be specified for inter frequency and RAT measurement tests.

· Different DRX parameters are configured between MCG and SCG for verifying that the measurements depend on the DRX configuration in MCG only.
· PCell is in the state when DRX is used, PSCell is in the state when DRX is used.
Based on the above proposals, 

Proposal 7: To introduce the test cases listed in Table 1 and Table 2.
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Annex 1
In this section, we provide a draft CR for E-UTRAN FDD Dual Connectivity Radio Link Monitoring Test for Out-of-sync in DRX.
<Start of changes>

A.7.3.X
E-UTRAN FDD Dual Connectivity Radio Link Monitoring Test for Out-of-sync in DRX

A.7.3.X.1
Test Purpose and Environment
The purpose of this test is to verify that the UE properly detects the out of sync and in sync for the purpose of monitoring downlink radio link quality of the PSCell when DRX is used. This test will partly verify the E-UTRAN FDD radio link monitoring requirements in clause 7.6.

The test parameters are given in Tables A.7.3.X.1-1 and A.7.3.X.1-2 below. There are two cells, which are the active PCell and configured PSCell, in the test. The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. Figure A.7.3.X.1-1 shows the variation of the downlink SNR in the PSCell to emulate out-of-sync and in-sync states. Prior to the start of the time duration T1, the UE shall be fully synchronized to cell 1 and cell 2. The UE shall be configured for periodic CQI reporting in PUCCH 1-0 mode with a reporting periodicity of 2 ms in both cell 1 and cell 2. The UE shall be configured for DRX configuration for both PCell and PSCell with DRX cycle of 40ms and that of 1280ms in PCell and PSCell, respectively. The UE shall be continuously scheduled in the PCell throughout the whole test in order that no DRX is used in PCell. 

Table A.7.3.X.1-1: General test parameters for E-UTRAN FDD Dual Connectivity out-of-sync testing

	Parameter
	Unit
	Value
	Comment

	Active PCell
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1

	Configured PSCell
	
	Cell 2
	Cell 1 is on E-UTRA RF channel number 2

	CP length

	
	Normal
	

	E-UTRA RF Channel Number
	
	2
	Two E-UTRA FDD carrier frequencies are used.

	Out of sync transmission parameters (Note 1)
	DCI format
	
	1A
	As defined in section 5.3.3.1.3 in TS 36.212

	
	Number of Control OFDM symbols
	
	2
	Out of sync threshold Qout and the corresponding hypothetical PDCCH/PCFICH transmission parameters are as specified in section 7.6.1 and Table 7.6.1-1 respectively.

	
	Aggregation level 
	CCE
	8
	

	
	(A, (B
	
	-3
	

	
	Ratio of PDCCH to RS EPRE
	dB
	1
	

	
	Ratio of PCFICH to RS EPRE
	dB
	1
	

	Layer 3 filtering
	
	Enabled
	Counters:

N310 = 1; N311 = 1

	T310 timer
	ms
	0
	T310 is disabled

	T311 timer
	ms
	1000
	T311 is enabled

	Periodic CQI reporting mode
	
	PUCCH 1-0
	As defined in table 7.2.2-1 in TS 36.213. 

	CQI reporting periodicity
	ms
	2
	Minimum CQI reporting periodicity

	Propagation channel
	
	ETU 70 Hz
	.

	T1
	s
	32
	

	T2
	s
	12.8
	

	T3
	s
	13
	

	Note 1: 
PDCCH/PCFICH corresponding to the out of sync transmission parameters need not be included in the Reference Measurement Channel.


Table A.7.3.X.1-2: Cell specific test parameters for E-UTRAN FDD Dual Connectivity out-of-sync testing

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	E-UTRA Channel Bandwidth (BWchannel)l
	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

	PCFICH/PDCCH/PHICH parameters
	
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: TBD
	5MHz: R.12 FDD
10MHz: R.7 FDD
20MHz: TBD

	OCNG parameters
	
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD
	5MHz: OP.16 FDD
10MHz: OP.2 FDD
20MHz: OP.12 FDD

	Correlation Matrix and Antenna Configuration
	
	2x2 Low 
	2x2 Low 

	(A, (B
	
	-3
	-3

	PCFICH_RB
	dB
	1
	1

	PDCCH_RA
	dB
	1
	1

	PDCCH_RB
	dB
	1
	1

	PBCH_RA
	dB
	-3
	-3

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	SNR Note 6
	dB
	-2.3
	-2.3
	-6.2
	-12.2
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N


	dBm/15 kHz
	-98
	-98

	DRX cycle
	ms
	40
	1280

	Propagation condition
	
	ETU 70 Hz
	ETU 70 Hz

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

Note 2:
The uplink resources for CQI reporting are assigned to the UE prior to the start of time period T1.

Note 3:
The timers and layer 3 filtering related parameters are configured prior to the start of time period T1.

Note 4:   
The signal contains PDCCH for UEs other than the device under test as part of OCNG.

Note 5:   
SNR levels correspond to the signal to noise ratio over the cell-specific reference signal REs.

Note 6:   The SNR of PSCell is constant throughout the test. The SNR of PSCell in time periods T1, T2 and T3 is denoted as SNR1, SNR2 and SNR3 respectively in figure A.7.3.X.1-1.


Table A.7.3.X.1-3: DRX-Configuration for E-UTRAN FDD Dual Connectivity out-of-sync tests

	Field
	Cell 1
	Cell 2
	Comment

	
	Value
	Value
	

	onDurationTimer
	psf2
	psf2
	As specified in clause 6.3.2 in TS 36.331

	drx-InactivityTimer
	psf1920

	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf40
	sf1280
	

	shortDRX
	disable
	disable
	


Table A.7.3.5.1-4: TimeAlignmentTimer -Configuration for E-UTRAN FDD Dual Connectivity out-of-sync testing

	Field
	Cell 1
	Cell 2
	Comment

	
	Value
	Value
	

	TimeAlignmentTimer
	infinity
	infinity
	As specified in clause 6.3.2 in TS 36.331

	sr-ConfigIndex
	0
	0
	For further information see clause 6.3.2 in TS 36.331 and section10.1 in TS 36.213.
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Figure A.7.3.X.1-1 SNR variation of PSCell for out-of-sync testing

A.7.3.X.2
Test Requirements

The UE behaviour during time durations T1, T2 and T3 shall be as follows:

During time durations T1, T2 and T3, the UE shall transmit uplink signal at least in all subframes configured for CQI transmission according to the configured CQI reporting mode (PUCCH 1-0) in PCell.

During the period from time point A to time point B the UE shall transmit uplink signal at least once every DRX cycle, in the On-duration part of the cycle in the subframe according to the configured CQI reporting mode (PUCCH 1-0) in PSCell.

The UE shall stop transmitting uplink signal no later than time point C (duration D1 = 6500 ms after the start of time duration T3) in PSCell.

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

<End of changes>

Annex 2
In this section, we provide a draft CR for E-UTRAN FDD addition and release of known PSCell in non-DRX when RACH config in PSCell is 4, that is, ‘any’.
<Start of changes>

A.8.X
E-UTRAN Dual Connectivity Measurements

A.8.X.Y
E-UTRAN FDD addition and release of known PSCell in non-DRX
A.8.X.Y.1
Test Purpose and Environment
The purpose of this test is to verify that the PSCell adding and release times are within the requirements stated in section 7.14, when the PSCell is known by the UE at the time of adding.
The test parameters are given in Tables A.8.X.Y.1-1 and cell-specific parameters in A.8.X.Y.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 but is not aware of Cell 2 (PSCell) on radio channel 2. The UE shall be continuously scheduled in the PCell throughout the whole test.

At the beginning of time T1, the UE may not have any timing information of Cell 2. Immediately after having received an Event A4 measurement report containing the PSCell from the UE, the test equipment sends a RRC message implying PSCell adding. The point in time at which the RRC message is received at the UE antenna connector defines the start of time period T2. The UE shall start to transmit the PRACH to PSCell less than Tconfig_ PSCell from the beginning of time period T2. Any PCell interruption due to adding of PSCell shall occur in the time span 16 to 17ms into T2. Time period T3 starts when a RRC message implying PSCell release, sent from the test equipment to the UE, is received at the UE antenna connector. The UE shall carry out the release of the PSCell and any PCell interruption due to the release of PSCell shall occur in the time span 16 to 17ms 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 adding and release of PSCell, respectively.

The test equipment verifies the adding time by counting the subframes from the RRC message for PSCell adding is sent until a PRACH in PSCell is received.

The test equipment verifies the release time by counting the subframes from the RRC message for PSCell release is sent until CQI reporting for PSCell is discontinued.

Table A.8.X.Y.1-1: General test parameters for known PSCell adding case

	Parameter
	Unit
	Value
	Comment

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

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Neighboring Cell
	
	Cell 2
	Cell 2 will be added as the PSCell. PSCell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of PCell and PSCell.

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

	A4
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A4.

	
	Threshold RSRP
	dBm
	TBD
	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
	

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

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on a carrier for PSCell.

	Filter coefficient
	
	0
	L3 filtering is not used

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

	Cell2 timing offset to cell1
	(s
	0 for synchronous DC case

500 for asynchronous DC case
	

	T1
	s
	≤12
	During this time UE should report Event A4 for PSCell.

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


A.8.X.Y.2
Test Requirements

The UE shall start to transmit the PRACH to PSCell less than 50ms
 from the beginning of time period T2.
The UE shall stop sending CSI reports for PSCell in at latest 16ms into T3.

Interruption of PCell during PSCell adding shall not happen outside the time span 16 to 17ms into T2. 

Interruption of PCell during PSCell release shall not happen outside the time span 16 to 17ms into T3. 

The interruption of PCell shall not be more than the values specified in Section 7.12.2.

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

<End of changes>

�In order not to expire DRX Inactivity timer in PCell, it would be better to set large value such as psf1920 in drx-InactivityTime for PCell.


�


Comment:


50 = 15 + 20 + 0 + 0 + 15


In this case, RACH config index in PSCell is 4.


This means that UE can transmit PRACH preamble in ‘any’ SFN. Therefore, the delay due to SFN acquisition is not needed.
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