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1. Introduction

The core requirements on PUCCH SCell activation delay and deactivation delay were completed in Rel-13 in the previous meetings. In the last meeting RAN4 extensively discusses RRM test cases to verify these core requirements. A WF on test cases in [1] was presented but it was not approved. 
In this paper we discuss various aspects of PUCCH SCell that needs to be verified in Rel-13. Based on the analysis we provide a list of test case scenarios to verify the core requirements.
2. PUCCH SCell activation/deactivation requirements
The most important and unique aspect of PUCCH SCell activation requirements is the ability of the UE to send a valid CSI on PUCCH SCell for an activated SCell within a specified time delay. The requirement (i.e. activation delay) further depends on whether the UE has a valid TA for the TAG containing SCell on which CSI is to be sent. If the UE does not have a valid TA then before sending the valid CSI on the PUCCH SCell, the UE first acquire the valid TA from the network for that TAG. In this case the SCell activation delay is longer compared to the case when the UE has the valid TA for that SCell. The SCell activation delay requirements are also specified for the case when the SCell is known or unknown; the latter is obviously longer. 

3. Existing SCell activation and deactivation tests
Since Rel-10 the existing SCell activation/deactivation delay tests without PUCCH SCell (i.e. where UE sends CSI on PCell) are specified or being currently specified for all CA configurations: 2 DL, 3 DL, 4 DL and 5 DL CA. In these tests SCell activation/deactivation delay and interruption are verified for the case when the SCell being activated is known and unknown. These tests are also defined for CA in all duplex modes or combination of duplex modes: FDD CA, TDD CA, TDD-FDD CA with PCell in FDD and TDD-FDD CA with PCell in TDD. This means the current tests adequately verify basic functionality of the SCell activation/deactivation.  

4. Aspects to verify in PUCCH SCell activation/deactivation tests
In our view the main objective of the PUCCH SCell activation/deactivation tests should be to verify those aspects which are specific to this functionality. There are two main aspects which should be verified in the tests namely:
· Reporting to valid CSI on PUCCH SCell;

· Whether or not the UE has a valid TA for the SCell being activated.

In our opinion the above requirement aspect can be verified with only 1 PUCCH SCell i.e. UE is configured with 2 DL CCs and 2 UL CCs.
Furthermore it is sufficient to verify the tests when SCell is known or unknown. In our view known case is more common or usual scenario.

However the tests need to be developed for all duplex modes or combination of duplex modes i.e. 

· FDD CA, 

· TDD CA, 

· TDD-FDD CA with PCell in FDD and 

· TDD-FDD CA with PCell in TDD
But UE capable of two or more duplex modes or combination will be required to pass only one test to verify the same requirement in accordance with the principle defined in clause A.3.9 of TS 36.133. 

The tests also need to be developed for multiple bandwidths i.e. 5 MHz, 10 MHz and 20 MHz like other CA test cases.

5. Proposed List of PUCCH SCell activation/deactivation tests

Based on the arguments provided in the previous sections the proposed list of test cases is shown in table 1. In total there will be 8 test cases. 
Table 1: List of proposed test cases to verify PUCCH SCell activation and deactivation delay requirements
	Test Scenario
	CA configuration
	CA duplex mode
	PCell duplex mode
	SCell status
	Valid TA available
	Test case title

	1
	2 DL/2UL
	FDD
	FDD
	Known
	Yes 
	2 DL/2UL FDD CA activation and deactivation of known PUCCH SCell in non-DRX with valid TA 

	2
	2 DL/2 UL
	FDD
	FDD
	Known
	No
	2 DL/2UL FDD activation and deactivation of known PUCCH SCell in non-DRX without valid TA

	3
	2 DL/2UL
	TDD
	TDD
	Known
	Yes 
	2 DL/2UL TDD activation and deactivation of known PUCCH SCell in non-DRX with valid TA 

	4
	2 DL/2 UL
	TDD
	TDD
	Known
	No
	2 DL/2UL TDD activation and deactivation of known PUCCH SCell in non-DRX without valid TA

	5
	2 DL/2 UL
	TDD-FDD 
	FDD
	Known
	Yes
	2 DL/2UL PCell in FDD activation and deactivation of known PUCCH SCell in non-DRX with valid TA

	6
	2 DL/2 UL
	TDD-FDD 
	FDD
	Known
	No
	2 DL/2UL PCell in FDD activation and deactivation of known PUCCH SCell in non-DRX without valid TA

	7
	2 DL/2 UL
	TDD-FDD
	TDD
	Known
	Yes
	2 DL/2UL PCell in TDD activation and deactivation of known PUCCH SCell in non-DRX with valid TA

	8
	2 DL/2 UL
	TDD-FDD
	TDD
	Known
	No
	2 DL/2UL PCell in TDD activation and deactivation of known PUCCH SCell in non-DRX without valid TA


6. Conclusions

In this paper we have analysed the type of test cases needed to adequately verify the specific and important aspects of the core requirements related to PUCCH SCell activation and deactivation delay requirements. 
A list of test cases is provided in table 1. 
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