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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
2.1. Test case list
In table 1, it could be seen that in the approved CR [1] for core requirements there are 16 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 with 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
	Yes

	
	
	
	unknown
	No

	
	TDD
	valid
	known
	Yes

	
	
	
	unknown
	No

	
	
	invalid
	known
	Yes

	
	
	
	unknown
	No

	
	TDD-FDD
	valid
	known
	Yes

	
	
	
	unknown
	No

	
	
	invalid
	known
	Yes

	
	
	
	unknown
	No

	
	FDD-TDD
	valid
	known
	Yes

	
	
	
	unknown
	No

	
	
	invalid
	known
	Yes

	
	
	
	unknown
	No


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. 

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.
· For other CA combination with more than one uplink

3DL/2UL and 3DL/3UL CA has already been introduced since release 13. In future, more and more CA combination will be introduced. To reduce the test case number and limit the testing work, we don’t think it is necessary to introduce PUCCH SCell activation/deactivation test cases for those CA combinations. From the core requirement it can be seen that total delay of PUCCH SCell activation comprises two cases, i.e. with or without valid TA. For the UE has a valid TA, then requirements for activation with/without PUCCH configured are the same. For the UE does not has valid TA, UE has to acquire valid TA before it transmit valid CSI report for the SCell being activated. It is important to note that the functionality we want to test here is that whether UE can acquire valid TA in time, given that the other functionality of SCell activation/deactivation has already been verified by legacy CA activation/deactivation test. 

· Valid/invalid TA

One can see from section 7.7.6 that the activation requirement for UE has valid TA is different from the one without valid TA. The UE who doesn’t have valid TA has to perform RACH on the SCell being activated to acquire valid TA for CSI reporting. This is a new functionality compared with the legacy activation tests. Thus the new PUCCH SCell activation test should cover the case without valid TA. Meanwhile, for the UE who have valid TA for the SCell being activated (the SCell being activated belongs to the TAG in which there is already an active Cell), the requirement is also different from legacy activation one. Although the activation delay is the same, the reporting CSI after activation completed is on the SCell for PUCCH SCell activation, whereas on PCell for legacy SCell activation. Therefore this functionality can’t be verified by legacy SCell activation test. Thus the new PUCCH SCell test should also cover the case in which UE has valid TA for the SCell being activated.
So here we propose:

Proposal 1: it is unnecessary to test PUCCH SCell deactivation delay requirement, given that the requirement is the same as the legacy SCell deactivation.

Proposal 2: RAN4 is to develop PUCCH SCell activation test cases only for 2DL/2UL CA combination.

Proposal 3: RAN4 is to develop PUCCH SCell activation test cases for UE with both valid/invalid TA on the SCell being activated.

Based on the discussion, we highlight the test cases in green in Table 1, which are deemed to be necessary.

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

1) E-UTRAN FDD activation of known PUCCH SCell with valid uplink synchronization in non-DRX 
2) E-UTRAN FDD activation of known PUCCH SCell without valid uplink synchronization in non-DRX 
3) E-UTRAN TDD activation of known PUCCH SCell with valid uplink synchronization in non-DRX
4) E-UTRAN TDD activation of known PUCCH SCell without valid uplink synchronization in non-DRX
5) E-UTRAN TDD-FDD activation of known PUCCH SCell with valid uplink synchronization in non-DRX
6) E-UTRAN TDD-FDD activation of known PUCCH SCell without valid uplink synchronization in non-DRX
7) E-UTRAN FDD-TDD activation of known PUCCH SCell with valid uplink synchronization in non-DRX
8) E-UTRAN FDD-TDD activation of known 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 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.
2.2. Detail parameters for test case

According to the above discussion, the functionality we need to test here is whether the UE can acquire valid TA in time. Therefore it is nature to use the legacy CA activation test case as baseline to design the PUCCH SCell activation test case. 

The test shall consist of two successive time periods, with duration of T1, and T2, respectively. Given that there is no need to verify the PUCCH SCell deactivation requirement, time period three can be omit, which was used to verify the deactivation requirements. There are two carriers, each with one cell. Both cells have constant signal levels throughout the test. Before the test starts the UE is connected to Cell 1 (PCell) on radio channel 1 (PCC) but is not aware of Cell 2 (SCell) on radio channel 2. PCell is in the Primary Timing Advance Group (pTAG). The UE is only monitoring the PCC. The UE shall be continuously scheduled in the PCell throughout the whole test.

At the beginning of T1 the UE receives an RRC message by which the SCell becomes configured with PUCCH in secondary Timing Advance Group (sTAG) on radio channel 2 (SCC). The UE now starts monitoring also the SCC. The test equipment sends a MAC message for activation of the SCell. Then during T2, the activation delay and the interruption can be verified. 
Here we also provide an example of test parameters for FDD test.

Table A.8.16.x.1-1: General test parameters for E-UTRAN FDD activation of known PUCCH SCell without valid uplink synchronization in non-DRX
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Deconfigured SCell
	
	Cell 2
	Deconfigured secondary cell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	CQI/PMI periodicity and offset configuration index
	
	0
	CQI reporting for SCell every second subframe

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on PCC. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on SCC.

	Filter coefficient
	
	0
	L3 filtering is not used

	SCell measurement cycle (measCycleSCell)
	ms
	320
	

	T1
	s
	7
	During this time the PCell shall be known and the SCell configured and detected.

	T2
	s
	1
	During this time the UE shall activate the SCell.


Table A.8.16.x.1-2: Cell specific test parameters for E-UTRAN FDD activation of known PUCCH SCell without valid uplink synchronization in non-DRX
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD
	-

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD

	OCNG Patterns
	
	5MHz: OP.20 FDD 

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	5MHz: OP.16 FDD 

10MHz: OP.2 FDD

20MHz: OP.12 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	NocNote 2
	dBm/15 kHz
	-104
	-104

	Ês/Noc
	dB
	17
	17

	Ês/Iot Note 3
	dB
	17
	17

	RSRP Note 3
	dBm/15 kHz
	-87
	-87

	SCH_RP Note 3
	dBm/15 kHz
	-87
	-87

	Io Note 3
	dBm/Ch BW
	-59.13+10log

(NRB,c /50)
	-59.13+10log

(NRB,c /50)

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	Timing offset to Cell 1
	(s
	-
	0

	Time alignment error relative to cell 1 Note 5
	(s
	-
	≤ TAE

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:
The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


2.3. Timing for Secondary Cell Activation / Deactivation

One more thing needs to be mentioned is that in legacy CA activation test, the test requirement also cover the invalid CSI reporting in subframe m+8. This requirement comes from RAN1 specification TS36.213 section 4.3, which is informatively presented as follow:

When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall be applied no later than the minimum requirement defined in [10] and no earlier than subframe n+8, except for the following:
-
the actions related to CSI reporting 
-
the actions related to the sCellDeactivationTimer associated with the secondary cell [8] 
which shall be applied in subframe n+8. 

When a UE receives a deactivation command [8] for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in subframe n, the corresponding actions in [8] shall apply no later than the minimum requirement defined in [10], except for the actions related to CSI reporting which shall be applied in subframe n+8.
But for PUCCH SCell activation, the CSI is reported on the PUCCH SCell. The problem is that UE can not report anything on the activating SCell until the SCell is activated completely. So the discrepancy is that in RAN4 specification TS36.133 section 7.7.6 UE is not required to report CSI until the activation is completed, but from RAN1 current specification point of view, the CSI reporting shall be applied in subframe n+8.  Thus some kind of modification shall be made on current TS36.213, which is maintained by RAN1. 

Here we propose:

Proposal 4: RAN4 should send an LS to RAN1 with the discrepancy on UE behaviour for PUCCH SCell activation.
3. Conclusions

In this contribution, we provide discussion on PUCCH SCell activation and deactivation test case. After discussion the following proposals are provided:

Proposal 1: it is unnecessary to test PUCCH SCell deactivation delay requirement, given that the requirement is the same as the legacy SCell deactivation.

Proposal 2: RAN4 is to develop PUCCH SCell activation test cases only for 2DL/2UL CA combination.

Proposal 3: RAN4 is to develop PUCCH SCell activation test cases for UE with both valid/invalid TA on the SCell being activated.

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

	
	FDD
	Known
	Invalid

	
	TDD
	known
	Valid

	
	TDD
	known
	Invalid

	
	TDD-FDD
	Known
	Valid

	
	TDD-FDD
	Known
	Invalid

	
	FDD-TDD
	known
	Valid

	
	FDD-TDD
	known
	Invalid


Proposal 4: RAN4 should send an LS to RAN1 with the discrepancy on UE behaviour for PUCCH SCell activation.
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