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1. Introduction

Core requirements of work item 4DL/5DL CA were completed in RAN plenary #70. In the WF[1], it is decided that 

· Measurement requirements defined for the measurements on cells of SCC with activated SCell are applied to all the SCCs with activated SCells i.e. including SCCs of the 3rd activated SCell and 4th activated SCell. 

· The above proposal is applicable for measurement on cells of all SCCs with activated SCells in legacy CA up to 5 DL CCs (i.e. CA feature defined in Rel-10). 

It is necessary to discuss the test case list and pick out the representative test cases for TS36.133. 

In this contribution, we provide analysis on test case plan for 4DL/5DL CA.
2. Discussion
2.1. Testcase design principle for 3DL CA 

In order to explore testcase design for 4DL/5DL CA, let’s first look at the testcase design for 3 DL CA.

Three types of testcases are defined for 3DL CA. The reasons and principle of the design were to verify the unique RRM requirement for 3DL CA.
1) Event triggered report on Scell
a) With 2 deactivated SCells (Corresponding to the 3DL RRM requirement for section 8.3.3  )
2) Interruptions at SCell addition/release, activation/deactivation and measurement on SCC

a) With 2 deactivated SCells  (Corresponding to the 3DL RRM requirement for section 7.8  )
3) SCell Activation and Deactivation Delay for E-UTRA Dual Connectivity (Corresponding to the 3DL RRM requirement for section 7.7 )
a) 
Of  known SCell
b) Of  unknown SCell 
The testcases of 3DL CA only define SCCs with same duplex mode and none-DRX mode. It is defined as flexible BW to simplify the testcase also.  Therefore, for each category, only TDD-FDD,TDD-TDD, FDD-FDD,FDD-TDD testcases (4 sub-type) are defined.
It is defined in TS36.133 section A3.6 to A3.10 the general principle of CA testcases.

If multiple carrier aggregation test cases are defined for different duplex modes (E-UTRA FDD or E-UTRA TDD) or for combination of duplex modes (E-UTRA TDD-FDD) to verify the same RRM requirement which is independent of the duplex mode and is identical for different duplex modes or combination of duplex modes, then from UE the performance point of view the test coverage can be considered fulfilled by executing only the corresponding test case(s) with one of the duplex modes supported by the UE.
If multiple carrier aggregation test cases are defined for two CCs as well as for more than two CCs to verify the same RRM requirement, then from the UE performance point of view the test coverage can be considered fulfilled by executing only the test cases with the maximum number of CCs supported by the UE.
2.2. Testcase design for 4DL/5DL CA 

Based on the analysis above, it is recommended that the 4DL/5DL CA also reuses the same principle of 3DL CA testcase design to reduce test cases necessary for 4DL/5DL CC. 
Proposal 1: Only define none-DRX mode for 4DL/5DL CA test cases.
Proposal 2: Only define SCCs with same duplex mode for 4DL/5DL CA test cases.
Proposal 3: Define test cases with flexible BW

The Core requirements for 4DL/5DL CA contain the following features. Among them, the event triggered report on 3rd/4th SCells is based on WF approved in the last meeting. 

1)  Event triggered report on Scell
a) With combinations of activated/deactivated SCells

b) With 3/4 activated SCells  (Corresponding to the RRM requirements for 4DL/5DL CA in the last meeting)

2) Interruptions at SCell addition/release, activation/deactivation and measurement on SCC 

3) SCell Activation and Deactivation Delay for E-UTRA 
a) 
Of  known SCell

b) Of  unknown SCell 

The event triggered report with activated 3rd/4th SCells has the same RRM requirement as 3DL CA one, and in 3DL CA there are no test case corresponding. It is recommended no to define event triggered report with activated 3rd/4th SCells.

The table below list all the possible test cases for 4DL/5DL CA, with necessity of testing based on the above analysis.
Proposal 4: the following Phase #1 event triggered report on SCells test case list for 4DL/5DL CA should be defined (label in yellow):
Table 1. Event triggered report on SCell test case list for 4DL/5DL CA

	PCells
	All SCells
	SCells Activated Statues
	DRX
	Necessity of test case

	FDD
	FDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	
	All Activated
	OFF
	No

	
	
	
	ON
	No

	
	TDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	
	All Activated
	OFF
	No

	
	
	
	ON
	No

	TDD
	FDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	
	All Activated
	OFF
	No

	
	
	
	ON
	No

	
	TDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	
	All Activated
	OFF
	No

	
	
	
	ON
	No


Table 2. Interruption during measurement on SCC test case list for 4DL/5DL CA
	PCells
	All SCells
	SCell Activated Statues
	DRX
	Necessity of test case

	FDD
	FDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	TDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	TDD
	FDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	TDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No


Table 3. SCell activation and deactivation test case list for 4DL/5DL CA
	SCell Known Statues
	SCell Activated Statues
	PCells
	All SCells
	DRX
	Necessity of test case

	Known
	One SCell deconfigured,

The other SCells configured but deactivated


	FDD
	FDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	
	TDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	TDD
	FDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	
	TDD
	OFF
	Yes

	
	
	
	
	ON
	No

	Unknown
	
	FDD
	FDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	
	TDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	TDD
	FDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	
	TDD
	OFF
	Yes

	
	
	
	
	ON
	No


Proposal 5: the following Phase #2 RSRP/RSRQ accuracy test case for 4DL/5DL CA should be defined:

· 4 DL FDD RSRP for E-UTRAN in Carrier Aggregation
· 4 DL TDD RSRP for E-UTRAN in Carrier Aggregation
· 4 DL FDD-TDD RSRP for E-UTRAN in Carrier Aggregation
· 4 DL TDD-FDD RSRP for E-UTRAN in Carrier Aggregation
· 4 DL FDD RSRQ for E-UTRAN in Carrier Aggregation
· 4 DL TDD RSRQ for E-UTRAN in Carrier Aggregation
· 4 DL FDD-TDD RSRQ for E-UTRAN in Carrier Aggregation
· 4 DL TDD-FDD RSRQ for E-UTRAN in Carrier Aggregation
· 5 DL FDD RSRP for E-UTRAN in Carrier Aggregation
· 5 DL TDD RSRP for E-UTRAN in Carrier Aggregation
· 5 DL FDD-TDD RSRP for E-UTRAN in Carrier Aggregation
· 5 DL TDD-FDD RSRP for E-UTRAN in Carrier Aggregation
· 5 DL FDD RSRQ for E-UTRAN in Carrier Aggregation
· 5 DL TDD RSRQ for E-UTRAN in Carrier Aggregation
· 5 DL FDD-TDD RSRQ for E-UTRAN in Carrier Aggregation
· 5 DL TDD-FDD RSRQ for E-UTRAN in Carrier Aggregation
Proposal 6: Do not define RSTD requirements for 4DL/5DL CA.
3. Conclusions

In this contribution, we provide discussion on 4DL/5DL test cases. Based on the discussion, the following proposals are presented:
Observation 1: Legacy 3DL test cases only verify RRM requirements unique to the 3DL CA.

Proposal 1: Only define none-DRX mode for 4DL/5DL CA testcases.
Proposal 2: Only define SCCs with same duplex mode for 4DL/5DL CA testcases.
Proposal 3: Define testcases with flexible BW

Proposal 4: the following Phase #1 event triggered report on SCells test case list for 4DL/5DL CA should be defined (label in yellow):

Table 1. Event triggered report on SCell test case list for 4DL/5DL CA

	PCells
	All SCells
	SCells Activated Statues
	DRX
	Necessity of test case

	FDD
	FDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	
	All Activated
	OFF
	No

	
	
	
	ON
	No

	
	TDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	
	All Activated
	OFF
	No

	
	
	
	ON
	No

	TDD
	FDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	
	All Activated
	OFF
	No

	
	
	
	ON
	No

	
	TDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	
	All Activated
	OFF
	No

	
	
	
	ON
	No


Table 2. Interruption during measurement on SCC test case list for 4DL/5DL CA

	PCells
	All SCells
	SCell Activated Statues
	DRX
	Necessity of test case

	FDD
	FDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	TDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	TDD
	FDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No

	
	TDD
	All Deactivated
	OFF
	Yes

	
	
	
	ON
	No


Table 3. SCell activation and deactivation test case list for 4DL/5DL CA
	SCell Known Statues
	SCells Activated Statues
	PCells
	All SCells
	DRX
	Necessity of test case

	Known
	One SCell deconfigured,

The other SCells configured but deactivated


	FDD
	FDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	
	TDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	TDD
	FDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	
	TDD
	OFF
	Yes

	
	
	
	
	ON
	No

	Unknown
	
	FDD
	FDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	
	TDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	TDD
	FDD
	OFF
	Yes

	
	
	
	
	ON
	No

	
	
	
	TDD
	OFF
	Yes

	
	
	
	
	ON
	No


Proposal 5: the following Phase #2 RSRP/RSRQ accuracy test case for 4DL/5DL CA should be defined:

· 4 DL FDD RSRP for E-UTRAN in Carrier Aggregation
· 4 DL TDD RSRP for E-UTRAN in Carrier Aggregation
· 4 DL FDD-TDD RSRP for E-UTRAN in Carrier Aggregation
· 4 DL TDD-FDD RSRP for E-UTRAN in Carrier Aggregation
· 4 DL FDD RSRQ for E-UTRAN in Carrier Aggregation
· 4 DL TDD RSRQ for E-UTRAN in Carrier Aggregation
· 4 DL FDD-TDD RSRQ for E-UTRAN in Carrier Aggregation
· 4 DL TDD-FDD RSRQ for E-UTRAN in Carrier Aggregation
· 5 DL FDD RSRP for E-UTRAN in Carrier Aggregation
· 5 DL TDD RSRP for E-UTRAN in Carrier Aggregation
· 5 DL FDD-TDD RSRP for E-UTRAN in Carrier Aggregation
· 5 DL TDD-FDD RSRP for E-UTRAN in Carrier Aggregation
· 5 DL FDD RSRQ for E-UTRAN in Carrier Aggregation
· 5 DL TDD RSRQ for E-UTRAN in Carrier Aggregation
· 5 DL FDD-TDD RSRQ for E-UTRAN in Carrier Aggregation
· 5 DL TDD-FDD RSRQ for E-UTRAN in Carrier Aggregation
Proposal 6: Do not define RSTD requirements for 4DL/5DL CA.
4. Time Plan for 4 DL/5DL CA RRM Tests

· Phase I: 2 RAN4 meeting cycle for core requirement test cases
· RAN4#78 

· Approve test case design and methodology
· RAN4#78bis 

· CRs agreed for TS 36.133 

· Phase II: I RAN4 meeting cycle for RSRP/RSRQ accuracy test cases
· RAN4#79
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