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1. Introduction

Core requirements of work item LTE Carrier Aggregation Enhancement Beyond 5 Carriers were completed in RAN plenary #70. The latest agreement on PUCCH SCell activation/deactivation core requirement was approved and captured in [1]. In this contribution, preliminary test case list is provided. 
2. Discussion
RAN4 has three meetings to finish performance part of this WI. The objective of performance part WI is informatively provided as follow:

4.2
Objective of Performance part WI

NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.
· Specify the necessary (if any) UE and eNodeB performance requirements for PUCCH on SCell for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications. 

· Specify the necessary (if any) UE and eNodeB performance requirements for support of up to 32 component carriers for LTE Carrier Aggregation for the scenarios addressed in RAN1 and RAN2 specifications.
· Note: No band specific RAN4 work is planned (according to the 3rd objective of the core part). 
Due to lack of reference UE architecture and RF band requirements, it was agreed in [2] that RAN4 will not introduce any RRM requirement related to CA enhancement B5C in Rel-13. Thus there is no need to develop performance requirements for support of up to 32 component carriers for LTE CA in this WI. 
Regarding the first bullet in the objective of performance part WI, as RAN4 completed core requirement of activation/deactivation for PUCCH on SCell, RAN4 need to develop corresponding test cases for PUCCH SCell activation/deactivation delay.

Observation 1: PUCCH SCell activation/deactivation test cases should be defined in performance part of this WI.

In table 1, it could be seen that in the approved CR [1] for core requirements there are 48 individual branches. However, in order to limit the testing complexity and work load, some of the branches don’t need test cases since they are similar to other branches.
Table 1. PUCCH SCell activation/deactivation testing necessity
	CA combination
	Duplex mode
	TA status of target cell
	Prior knowledge of target cell
	Necessity of test case

	2DL/2UL
	FDD
	valid
	known
	Yes

	
	
	
	unknown
	No

	
	
	invalid
	known
	No

	
	
	
	unknown
	No

	
	TDD
	valid
	known
	No

	
	
	
	unknown
	No

	
	
	invalid
	known
	Yes

	
	
	
	unknown
	No

	
	FDD-TDD
	valid
	known
	No

	
	
	
	unknown
	Yes

	
	
	invalid
	known
	No

	
	
	
	unknown
	No

	
	TDD-FDD
	valid
	known
	No

	
	
	
	unknown
	No

	
	
	invalid
	known
	No

	
	
	
	unknown
	Yes

	3DL/2UL
	…
	…
	…
	No

	3DL/3UL
	FDD
	valid
	known
	Yes

	
	
	
	unknown
	No

	
	
	invalid
	known
	No

	
	
	
	unknown
	No

	
	TDD
	valid
	known
	No

	
	
	
	unknown
	No

	
	
	invalid
	known
	Yes

	
	
	
	unknown
	No

	
	FDD-TDD
	valid
	known
	No

	
	
	
	unknown
	Yes

	
	
	invalid
	known
	No

	
	
	
	unknown
	No

	
	TDD-FDD
	valid
	known
	No

	
	
	
	unknown
	No

	
	
	invalid
	known
	No

	
	
	
	unknown
	Yes


Note that only CA combination 2DL/2UL, 3DL/2UL and 3DL/3UL can support more than one uplink CC by release 13 from RAN4 perspective.
· 2DL/2UL

From the approved CR [1] it can be seen that the core requirement is applicable for both FDD and TDD duplex mode. So both FDD and TDD cases should be verified. 
Requirements for PUCCH SCell activation delay are differential for UE has valid TA or not. Therefore both cases should be tested.

Whether UE has prior knowledge or not only affect Tactivate_basic in section 7.7.6, which refers to activation delay as defined in section 7.7.2. Considering it has already been verified in legacy activation test, we don’t have test all of the branches.

Therefore we need to develop the following test cases for 2DL/2UL CA:

1) E-UTRAN FDD activation and deactivation of known PUCCH SCell with valid uplink synchronization in non-DRX
2) E-UTRAN TDD activation and deactivation of known PUCCH SCell without valid uplink synchronization in non-DRX
3) E-UTRAN FDD-TDD activation and deactivation of unknown PUCCH SCell with valid uplink synchronization in non-DRX
4) E-UTRAN TDD-FDD activation and deactivation of unknown PUCCH SCell without valid uplink synchronization in non-DRX
· 3DL/2UL

Comparing with 2DL/2UL CA, 3DL/2UL CA has one more downlink CC. But the number of uplink carrier is the same. Thus the functionality of activation/deactivation a PUCCH SCell can also be verified by 2DL/2UL test. Therefore these branches should be precluded in the test case list.
· 3DL/3UL

3DL/3UL CA has been supported on Band 39/41 in release 13. So this branch should also be covered by the test case list. Similar with 2DL/2UL combination, the proposed necessary tests are:
1) E-UTRAN FDD 3DL/3UL CA activation and deactivation of known PUCCH SCell with valid uplink synchronization in non-DRX
2) E-UTRAN TDD 3DL/3UL CA activation and deactivation of known PUCCH SCell without valid uplink synchronization in non-DRX
3) E-UTRAN FDD-TDD 3DL/3UL CA activation and deactivation of unknown PUCCH SCell with valid uplink synchronization in non-DRX
4) E-UTRAN TDD-FDD 3DL/3UL CA activation and deactivation of unknown PUCCH SCell without valid uplink synchronization in non-DRX
One thing we would like to remind is that UE doesn’t have to execute all the 2DL/2UL, 3DL/3UL tests and all the TDD, FDD, TDD-FDD tests, according to CA test principle defined in TS36.133 section A.3.9 and A.3.10:
A.3.9
Carrier Aggregation Test Cases with Different Duplex Modes

A.3.9.1
Introduction

This clause defines a principle which is applicable to test cases verifying RRM requirements for carrier aggregation.

A.3.9.2
Principle of testing
In Annex A carrier aggregation test cases may be defined for different duplex modes or combination of duplex modes (E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD) to verify the same RRM requirement. 

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.
A.3.10
Carrier Aggregation Test Cases with Different CA Configurations

A.3.10.1
Introduction

This clause defines a principle which is applicable to test cases verifying RRM requirements for carrier aggregation.

A.3.10.2
Principle of testing
In Annex A carrier aggregation test cases may be defined for two CCs as well as for more than two CCs to verify the same RRM requirement. 

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.

Editor’s note: whether it is sufficient to test for any one of the band combinations supported by the UE is FFS.

3. Conclusions

In this contribution, we provide discussion on PUCCH SCell activation and deactivation test case. After discussion the following observation is provided:
Observation 1: PUCCH SCell activation/deactivation test cases should be defined in performance part of this WI.

Based on the detailed analysis in this paper, the necessary test cases are summarized as follow:

Table 2. PUCCH SCell activation/deactivation delay test case list

	CA combination
	Duplex mode
	Prior knowledge of target cell
	TA status of target cell

	2DL/2UL
	FDD
	Known
	Valid

	
	TDD
	Known
	Invalid

	
	FDD-TDD
	Unknown
	Valid

	
	TDD-FDD
	Unknown
	Invalid

	3DL/3UL
	FDD
	Known
	Valid

	
	TDD
	Known
	Invalid

	
	FDD-TDD
	Unknown
	Valid

	
	TDD-FDD
	Unknown
	Invalid
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