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1. Introduction
In the last RAN4 meeting, we discussed the requirements for interruption period for SCell (de-)activation with 3DL [1]. A WF was agreed for interruption period for SCell (de-)activation with 3DL [2]. It says:
· The UE feedback on PCell for SCell activation/deactivation command shall not be interrupted.

· For some UL/DL TDD configurations the UE may not be able to send A/N on TDD PCell immediately after subframe, n+4´, due to the unavailability of UL subframe in the TDD PCell: 

· where MAC-CE activation/deactivation command is received by the UE in subframe n.

· The interruption length is up to 1 ms for any pair of CCs when one CC belongs to FDD and other CC belongs to TDD.
· The interruption length for any pair of CCs when both CCs belong to same duplex mode (i.e. FDD or TDD) is up to 5ms
· For some UL/DL TDD configurations sufficient DL subframes for AGC may not be available at the UE immediately after decoding the received MAC-CE activation/deactivation command (i.e. immediately after subframe, n+4).

· Simplicity and generic approach are to be considered for defining requirements. 

Define 3DL CA interruption requirement in RAN4#75 while taking into account the principles outlined on slide # 2.
This document discusses the requirements for this issue, and gives our proposal.
2. Discussion
From the principles given by WF, we can get eight 3DL CA combinations and the interruption on PCell or activated SCell as following table:
	Case No.
	PCell
	Activated SCell
	Being 
(de-)activated SCell
	Period of interruption may be occurred

	1
	FDD
	FDD
	FDD
	PCell and Activated SCell: may be subframe n+5 ~ n+9

	2
	FDD
	TDD
	FDD
	FDD PCell: may be subframe n+5 ~ n+9

Activated TDD SCell:  may be subframe n+5 ~ n+6, interrupted by turn on FDD receiver, but not by AGC.

	3
	FDD
	FDD
	TDD
	PCell and Activated SCell: may be subframe  n+5 ~ n+9.

UE may complete TDD receiver turn on late to subframe n+9 due to wait downlink subframes to do AGC.

	4
	FDD
	TDD
	TDD
	FDD PCell: may be subframe n+5 ~ n+9
Activated TDD SCell:  subframe n+5 ~ n+11

	5
	TDD
	TDD
	TDD
	PCell and Activated SCell: may be subframe n+5 ~ n+11

	6
	TDD
	TDD
	FDD
	PCell and Activated SCell: may subframe n+5 ~ n+8.
If UE feedback on TDD PCell for SCell activation/ deactivation command is on subframe n+5 or n+6, the FDD receiver cann’t be turn on from subframe n+5. It may be delay to subframe n+7 to turn on FDD receiver. So the interruption on TDD by turning on FDD SCell receiver may be in the period of subframe n+5 ~ n+8

	7
	TDD
	FDD
	TDD
	TDD PCell: may be subframe n+5 ~ n+11

Activated FDD SCell: may be subframe n+5 ~ n+9

	8
	TDD
	FDD
	FDD
	TDD PCell: may be subframe n+5 ~ n+8
Activated FDD SCell:  subframe n+5 ~ n+11, similar as case 6, the FDD receiver may be turn on (or RF retuning) delay starting on subframe n+7, and make the interruption period is n+7 ~ n+11


The interruption period can be summarized as:

· If PCell is FDD, and
· Being (de-)activated SCell is FDD, then

· The Interruption period on FDD Cell may be n+5 ~ n+9;

· The Interruption period on activated TDD SCell may be n+5 ~ n+6
· Being (de-)activated SCell is TDD, then
· The Interruption period on FDD Cell may be n+5 ~ n+9;
· The Interruption period on activated TDD SCell may be n+5 ~ n+11
· If PCell is TDD, and
· Being (de-)activated SCell is FDD, then

· The Interruption period on TDD Cell may be n+5 ~ n+8;

· The Interruption period on activated FDD SCell may be n+5 ~ n+11
· Being (de-)activated SCell is TDD:
· The interruption period on TDD Cell may be n+5 ~ n+11;

· The interruption period on activated FDD SCell may be n+5 ~ n+9
Based on above analysis, we proposal the requirements for interruption period for SCell (de-)activation with 3DL CA as following:
Proposal1: For 3DL CA, adding following requirements for activating a de-activated Scell:

The PCell and/or activated SCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 if
· the interrupted Cell and being activated SCell belong to E-UTRA TDD, or
· the interrupted Cell and being activated SCell belong to E-UTRA FDD and PCell is E-UTRA TDD.
Otherwise, the PCell and/or activated SCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9.
Other proposals in [2] can be agreeable, and listed in following:
Proposal 2: For 2DL CA, current requirement are not modified.

Proposal 3: Adding following requirements for 3DL CA SCell activation.

Starting from subframe n+9 when PCell belongs to E-UTRA FDD or subframe n+11 when PCell belongs to E-UTRA TDD and until the UE has completed the SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if the UE is configured to report the CQI in SCell.

3. Conclusion
This document discussed concerned issues for interruption when SCell (de-)activation for 3DL CA. The following proposals are presented:
Proposal: For 3DL CA, adding following requirements for activating a de-activated Scell:

The PCell and/or activated SCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 if

· the interrupted Cell and being activated SCell belong to E-UTRA TDD, or

· the interrupted Cell and being activated SCell belong to E-UTRA FDD and PCell is E-UTRA TDD.

Otherwise, the PCell and/or activated SCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9.
Proposal 2: For 2DL CA, current requirement are not modified.

Proposal 3: Adding following requirements for 3DL CA SCell activation.

Starting from subframe n+9 when PCell belongs to E-UTRA FDD or subframe n+11 when PCell belongs to E-UTRA TDD and until the UE has completed the SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if the UE is configured to report the CQI in SCell.
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