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1. Introduction
The RRM core requirements for dual connectivity have been specified in 36.133 [1]. The corresponding test cases should be specified. This document gives our consideration for specifying these test cases.
2. Discussion
2.1
Consideration for test Coverage
For dual connectivity, the RRM requirements specified include following:

· UE transmit timing and time advance in psTAG in section 7.1 and 7.3
· Radio Link Monitoring on PSCell in section 7.6

· Interruptions with Dual Connectivity in section 7.12

· Cell phase synchronization accuracy (Synchronized mode of dual connectivity) in section 7.13

· PSCell Addition and Release Delay for E-UTRA Dual Connectivity in section 7.14

· Maximum Receive Timing Difference in Dual Connectivity in section 7.15

· UE Behaviours on Measurement GAP in section 8.1.2.1
· Measurements for E-UTRA dual connectivity in section 8.8

For above requirements, the following consideration is presented for discussion.
1). UE transmit timing and time advance

UE transmit timing and time advance on PSCell should be tested. The developed test cases can be refer to following test cases by the SCell in sTAG replaced by PSCell in psTAG.:
· A.7.1.6
E-UTRAN FDD – UE Transmit Timing Accuracy Tests for SCell in sTAG,

· A.7.1.7
E-UTRAN TDD - UE Transmit Timing Accuracy Tests for SCell in sTAG,

· A.7.2.4
E-UTRAN FDD – UE Timing Advance Adjustment Accuracy Test for SCell in sTAG
· A.7.2.5
E-UTRAN TDD – UE Timing Advance Adjustment Accuracy Test for Scell in sTAG
2). 
Radio Link Monitoring
The requirements for radio link monitoring on PSCell are specified and is same to that on PCell. The PSCell signal configuration in these test cases can be reused as specified in section A.7.3.1~A.7.3.8 except T310 timer, which would be replaced by T313 timer.
It is believed that the test cases in sections A.7.3.1~A.7.3.8 need not be used again for UE supporting dual connectivity. In new test cases in sections A.7.3.x1~A.7.3.x8, the radio link monitoring on PCell and PSCell can be tested in same test case, but not at same time, i.e. the time periods can be defined as, for example, the T1 to T3 are used to test RLM on PCell, and T4 to T6 are used to test RLM on PSCell.
3). Interruptions with Dual Connectivity
It is not necessary to specify independent test cases for the requirements of interruptions with dual connectivity. These requirements can be tested in test cases for PSCell addition and release delay and measurement requirements.
4). 
Cell phase synchronization accuracy
This requirement is dependent on the eNB application scenarios, declaration by the manufacturer(s), and operator’s requirement. It is not a requirement for UE. How to test this requirement can leave to operators to decide. It is proposed that no test case be specified in RRM specification for this requirement.
5). 
PSCell Addition and Release Delay
These are new requirements for dual connectivity. The test cases should be specified and can refer to SCell activation/deactivation test cases. Four test cases for SCell activation/deactivation are developed, they are:
· 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 of unknown SCell in non-DRX
· A.8.16.20

E-UTRAN TDD activation of unknown SCell in non-DRX
The SCell will be replaced by PSCell, and corresponding parameter and requirements should be modified accordingly.
Otherwise, due to PSCell addition and release delay requirements defined in section 7, it is proposed corresponding test cases are better specified in section A.7.

6). 
Maximum Receive Timing Difference in Dual Connectivity
The test case for maximum receive timing difference in dual connectivity is proposed not specified in this phaseand could be considered later if the test case is necessary.
7). 
UE Behaviours on Measurement GAP
The test case for UE behaviours on measurement GAP in dual connectivity is also proposed not specified in this phase. They could be considered later if deemed necessary.

8). 
Measurements for E-UTRA dual connectivity
The measurement requirements on PSCell carrier are the same as intra frequency measurement. PSCell is always activated and PSCell search and measurement requirements are tested as part of test cases of PSCell addition and release delay. The test cases such as event triggered reporting on deactivated SCell with PCell interruption in non-DRX are not applied for PSCell. New requirements for PSCell are the PCell interruption when PSCell measurement in DRX, and the inter frequency measurement requirements when PCell and PSCell are all in DRX state. So we think following test cases should be specified:
a. Event triggered reporting on PSCell with PCell interruption in non-DRX. In this test case PSCell works in DRX state, event A1/A2 (Serving becomes better/worse than threshold) triggered reporting are used. The requirements of measurement on PSCell and PCell interruption can be tested.
b. Inter frequency event triggered reporting when DRX is used. In this test case, PCell and PSCell can work in different DRX cycle, and event A3 (Neighbour becomes offset better than PCell/ PSCell) and A5 (PCell/ PSCell becomes worse than threshold1 and neighbour becomes better than threshold2) can be used. The inter frequency measurement should following PCell DRX.
The measurement accuracy requirements on PSCell are same as intra frequency measurement requirements. They can be tested implictly in above test cases. No specific test cases are need.
2.2
FDD/TDD Mode and bandwidth

PCell and PSCell may be E-UTRA FDD or E-UTRA TDD, i.e. FDD+FDD, FDD+TDD, TDD+FDD, and TDD+TDD dual connectivity. The bandwidth of PCell and PSCell may be 5MHz, 10MHz, or 20MHz, and numerous combinations exist. The number of test cases will be too much if test case is specified for every combination. So it is proposed that these test cases are specified as a general case, i.e. FDD/TDD mode and bandwidth are not fixed. That is to say, all E-UTRA FDD and E-UTRA TDD for PCell and PSCell, and 5MHz, 10MHz and 20MHz bandwidth are specified in every test case. These parameters in test could be selected by RAN5 and test implementation according to UE capability, used frequency band, used scenario, etc.
3. Summary

Bases on above discussion, the following proposals are presented.

Proposal 1: Following test cases for dual connectivity should be developed:

	No.
	Section
	Test Case
	Note

	1
	A.7.x.x
	UE Transmit Timing Accuracy Tests for PSCell
	Refer to A.7.1.6 and A.7.1.7.

	2
	A.7.x.x
	UE Timing Advance Adjustment Accuracy Test for PSCell
	Refer to A.7.2.4 and A.7.2.5.

	3
	A.7.x.x
	Radio Link Monitoring Test for Out-of-sync in DC
	Refer to A.7.3.1 and A.7.3.3.

T1, T2, T3 will test RLM on PCell

T4, T5, T6 will test RLM on PSCell

	4
	A.7.x.x
	Radio Link Monitoring Test for In-sync in DC
	Refer to A.7.3.2 and A.7.3.4.

T1~T5 will test RLM on PCell

T6~T10 will test RLM on PSCell

	5
	A.7.x.x
	Radio Link Monitoring Test for Out-of-sync in DRX in DC
	Refer to A.7.3.5 and A.7.3.7.

T1, T2, T3 will test RLM on PCell

T4, T5, T6 will test RLM on PSCell

	6
	A.7.x.x
	Radio Link Monitoring Test for In-sync in DRX in DC
	Refer to A.7.3.6 and A.7.3.8.

T1~T5 will test RLM on PCell

T6~T10 will test RLM on PSCell

	7
	A.7.x.x
	Addition of known PSCell and Release in non-DRX
	Referto A.8.16.17 and A.8.16.18

	8
	A.7.x.x
	Addition of unknown PSCell and Release in non-DRX
	Referto A.8.16.19 and A.8.16.20

	9
	A.8.x.x
	Event triggered reporting on PSCell with PCell interruption in non-DRX
	PSCell is in DRX state.

Event A1/A2 are used

	10
	A.8.x.x
	Inter frequency event triggered reporting in DRX in DC
	PCell and PSCell are in different DRX cycle.

Event A3 and A5 are used.


Proposal 2: E-UTRA FDD and E-UTRA TDD for PCell and PSCell, and 5MHz, 10MHz and 20MHz bandwidth are specified in every test case for RAN5 to select in test implementation based on UE capability, used frequency band,bandwidth combinations, and applied scenario, etc.
4. Reference
[1]
3GPP TS 36.133: “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.
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