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1 Introduction
In this contribution we evaluate the RRM tests needed for dual connectivity enhancement in release 13.
2 Discussion

RAN4 work on the core part of dual connectivity enhancements has been completed and CRs have been agreed to introduce the following main new requirements
· SSTD reporting

· Maximum uplink transmission timing difference (also applicable for release 12 dual connectivity)
· CGI reading requirements
· 3 DL dual connectivity
Now the performance phase of the work should start and test cases should be developed. Since there has been no discussion yet on feature splitting or UE capabilities for enhanced dual connectivity, we propose that tests are developed which independently verify each of the basic enhanced dual connectivity functionalities, so that for example, tests for SSTD reporting should use 2 DL etc. At any rate, it is expected that some UE may support enhanced dual connectivity but not support a band where 3DL is specified. We now discuss each of the areas and identify necessary tests

SSTD reporting

In [1], requirements are defined for measurement period and reporting delay for SSTD measurements. There are different requirements for measurement period if PCell is changed without changing PCC, and/or if PSCell is changed without changing a frequency of PSCell or if both PCell and PSCell are change by swapping the PCC with the frequency of PSCell while the UE is performing SSTD measurements. In [2], report mapping for SSTD is verified.

Following a similar approach to other measurement test cases, we think that tests are needed for A.8.x to verify SSTD reporting delay and tests are needed for A.9.x to verify SSTD reporting accuracy (for various combinations of FDD-FDD, , TDD-FDD and TDD-TDD dual connectivity) .
Maximum UL transmission time difference
According to [3] and [4]
1)
RAN4 defines the maximum uplink transmission timing difference for dual connectivity synchronous scenario as 35.21µs.

2)
RAN4 defines the maximum uplink transmission timing difference for dual connectivity asynchronous scenario as 500µs.

Additionally, behaviour is allowed if the maximum UL transmission time difference is exceeded:
If the UE is configured with higher layer parameter powerControlMode<1>, then the UE may stop transmission in the SCG if the UL transmission timing difference exceeds 35.21µs.
Proposal 1 : Tests are developed to verify SSTD reporting accuracy. 
In our understanding, RRM tests do not explicitly verify that UE may operate with the maximum UL transmission time difference. Two main types of carrier aggregation tests on transmission timing are defined with an sTAG, namely UE Transmit Timing Accuracy Tests for SCell  and UE Timing Advance Adjustment Accuracy Test for Scell in sTAG. The first group of tests is concerned with verifying that that the UE uplink tracks the SCell downlink timing meeting  according to the RAN4 requirements, and the second verifies that the UE responds sufficiently accurately to a timing advance command for the sTAG. In the first group of tests, only changes to the SCell timing are specified  (+64 Ts) and nothing is defined for the time difference between the PCell and the SCell. For the second group of tests, a timing advance command is used to advance sTAG timing by NTA = 128 during time phase T2. Again, nothing is specified about the time difference between the PCell uplink and the SCell uplink. 
Since no test verifies the UE operation at maximum timing difference for carrier aggregation, we assume that the same approach could be used for dual connectivity.

Proposal 1 : RRM Tests are not required to verify UE operation in dual connectivity with maximum uplink transmission time difference.
CGI reading requirements
All CGI reading tests in 36.133 are concerned with verifying intra-frequency identification of a new CGI using autonomous gaps, and there are no specific tests for carrier aggregation. Hence a similar approach could be used for dual connectivity i.e. 

Proposal 2 : RRM Tests are not required to verify dual connectivity CGI reading requirements
3 DL dual connectivity
Many requirements were extended for 3DL dual connectivity, including
· UE transmit timing requirements specified in clause 7.1

· Maximum receive timing difference requirements specified in clause 7.15

· General measurement requirements in clause 8.1

· Total number of reporting criteria requirements specified in clause 8.2

· Measurements for E-UTRA dual connectivity in clause 8.8

· The total number of reporting criteria for IncMon UE configured with PSCell 

· Scell activation and deactivation delay requirements are specified in a new sub section 7.X.

· Interruption due to PSCell addition/release 

· Interruption due to transitions between active and non-active during DRX

· Interruption due to transitions from non-DRX to DRX

We propose to follow a similar approach to testing of 3DL carrier aggregation. The test case lists for 3DL carrier aggregation are found in [8] and [9] and include the following tests.
	Phase I

	1
	Measurements for E-UTRA carrier aggregation (section 8.3)
	PCell in FDD: Event triggered reporting on deactivated SCells in non-DRX (TDD-FDD CA)

	2
	Measurements for E-UTRA carrier aggregation (section 8.3)
	PCell in TDD: Event triggered reporting on deactivated SCells in non-DRX (TDD-FDD CA)

	3
	Measurements for E-UTRA carrier aggregation (section 8.3)
	Event triggered reporting on deactivated SCells in non-DRX (FDD CA)

	4
	Measurements for E-UTRA carrier aggregation (section 8.3)
	Event triggered reporting on deactivated SCells in non-DRX (TDD CA)

	5
	Measurements for E-UTRA carrier aggregation and interruption (section 8.3 and section 7.8)
	PCell in FDD: Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX (TDD-FDD CA)

	6
	Measurements for E-UTRA carrier aggregation and interruption (section 8.3 and section 7.8)
	PCell in TDD: Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX (TDD-FDD CA)

	7
	Measurements for E-UTRA carrier aggregation and interruption and interruption (section 8.3 and section 7.8)
	Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX (FDD CA)

	8
	Measurements for E-UTRA carrier aggregation and interruption (section 8.3 and section 7.8)
	Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX (TDD 3 DL CA)

	9
	SCell activation and deactivation (section 7.7)
	PCell in FDD: SCell activation and deactivation for known SCells without DRX (TDD-FDD 3DL CA)

	10
	SCell activation and deactivation (section 7.7)
	PCell in TDD: SCell activation and deactivation for known SCells without DRX (TDD-FDD 3 DL CA)

	11
	SCell activation and deactivation (section 7.7)
	SCell activation and deactivation for known SCells without DRX (FDD 3 DL CA)

	12
	SCell activation and deactivation (section 7.7)
	SCell activation and deactivation for known SCells without DRX (TDD 3 DL CA)

	PHASE II

	1
	Carrier aggregation measurement accuracy (section 9.1.11)
	PCell in FDD: absolute and relative RSRP accuracies in TDD-FDD 3 DL CA. 

	2
	Carrier aggregation measurement accuracy (section 9.1.11)
	PCell in TDD: absolute and relative RSRP accuracies in TDD-FDD 3 DL CA. 

	3
	Carrier aggregation measurement accuracy (section 9.1.11)
	Absolute and relative RSRP accuracies in FDD 3 DL CA. 

	4
	Carrier aggregation measurement accuracy (section 9.1.11)
	Absolute and relative RSRP accuracies in TDD 3 DL CA. 

	5
	Carrier aggregation measurement accuracy (section 9.1.11)
	PCell in FDD: absolute and relative RSRQ accuracies in TDD-FDD 3 DL CA.

	6
	Carrier aggregation measurement accuracy (section 9.1.11)
	PCell in TDD: absolute and relative RSRQ accuracies in TDD-FDD 3 DL CA. 

	7
	Carrier aggregation measurement accuracy (section 9.1.11)
	Absolute and relative RSRQ accuracies in FDD 3 DL CA. 

	8
	Carrier aggregation measurement accuracy (section 9.1.11)
	Absolute and relative RSRQ accuracies in TDD 3 DL CA. 

	9
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	RSTD  measurement reporting in carrier aggregation in FDD 3 DL CA.

	10
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	RSTD  measurement reporting in carrier aggregation in TDD 3 DL CA.

	11
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation (9.1.12)
	RSTD measurement accuracy in FDD 3 DL CA.

	12
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation (9.1.12)
	RSTD measurement accuracy in TDD 3 DL CA.

	13
	SCell activation and deactivation (section 7.7)
	PCell in FDD: SCell activation and deactivation for unknown SCells without DRX (TDD-FDD 3DL CA)

	14
	SCell activation and deactivation (section 7.7)
	PCell in TDD: SCell activation and deactivation for unknown SCells without DRX (TDD-FDD 3 DL CA)

	15
	SCell activation and deactivation (section 7.7)
	SCell activation and deactivation for unknown SCells without DRX (FDD 3 DL CA)

	16
	SCell activation and deactivation (section 7.7)
	SCell activation and deactivation for unknown SCells without DRX (TDD 3 DL CA)


Since it may be expected that UEs which support 3DL dual connectivity would also support 3DL CA on the same bands, and additionally that a UE supporting 3DL dual connectivity would also support 2DL dual connectivity, we propose that only a smaller number of 3DL dual connectivity tests are developed.

It can be seen that there are the following main categories for 3DL tests

1. Event triggered reporting on deactivated SCells in non-DRX 
2. Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX
3. SCell activation and deactivation for known SCells without DRX
4. Mobility absolute and relative measurement accuracies in 3 DL CA. (category includes RSRP and RSRQ)

5. RSTD  measurement reporting in 3DL carrier aggregation
6. RSTD  measurement accuracy in 3DL carrier aggregation
7. SCell activation and deactivation for unknown SCells without DRX
Specifically, the following issues are considered

· Event triggered reporting on deactivated SCells in non-DRX (1) : Testing of event triggered reporting on deactivated SCells in non DRX could be considered with a 3DL configuration
· Interruption requirement  (2) : Since new requirements for 3DL interruptions are introduced in [6], we propose that interruption test(s) with deactivated SCell are developed. Interruption to PCell and PSCell should be verified along with the UE capability to measure on the deactivated SCell frequency.
· Scell activation and deactivation delay requirement (3 and 7) (both known and unknown PSCell/SCell) :  Since the basic requirement in [5] refers to section 7.7, 3DL CA testing should be sufficient to verify activation and deactivation and no specific test for 3DL enhanced dual connectivity is proposed
· Accuracy of mobility measurements in 3DL dual connectivity (4). Our assumption is that the UE performance with respect to accuracy would be the same for carrier aggregation and dual connectivity. Therefore it can be argued that it is not necessary to retest measurement accuracy with dual connectivity given that CA tests are already developed. Since accuracy tests are band dependent tests, specifying dual connectivity accuracy tests (as well as CA tests, presumably for the same bands) could very significantly increase the test count that a UE needs to pass.
· RSTD reporting and measurement accuracy tests (5,6) : Given that RSTD reporting and accuracy is verified in 3DL CA, it may not be necessary to test this in dual connectivity 3DL configurations. However, we are open to further discussion on this point.

Based on this analysis the following types of tests would be developed for 3DL enhanced dual connectivity

Proposal 3 : The following types of tests would be developed for 3DL enhanced dual connectivity
1. Event triggered reporting on deactivated SCells in non-DRX 
2. Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX

3 Conclusions
In this contribution we investigate the RRM test coverage needed for dual connectivity enhancements performance work in release 13. Based on the analysis, we propose:
Proposal 1 : Tests are developed to verify SSTD reporting accuracy. 
Proposal 2 : RRM Tests are not required to verify dual connectivity CGI reading requirements
Proposal 3 : The following types of tests would be developed for 3DL enhanced dual connectivity
1. Event triggered reporting on deactivated SCells in non-DRX 
2. Event triggered reporting on deactivated SCells and interruption probability (0.5%) without DRX
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