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1. Introduction
In the last RAN4 meeting, a discussion document and CRs were presented to add the requirements of interruption period for SCell activation/deactivation with 3DL [1][2][3]. However, no consensus had been reached. This document will discuss concerns about this issue and our proposals are provided.
2. Discussion
2.1.
Concerned Issues
From discussion, following issues had been raised:
A. Interruption length for TDD
The Annex in document [1] has showed one implementation for TDD CA UE, which performs RF retuning and AGC scheduling for activating a SCell in different TDD UL/DL configuration. Based on this implementation, it can seen that TDD UE cannot complete RF retuning and AGC scheduling, i.e. interruption, up to subframe n+9 in some UL/DL configurations. The interruption period need be extended up to n+11 subframe. However, a concern had been raised for the interruption lengths not consenting with 5ms for intra-frequency and 1ms for inter-frequency CA which is specified in section 7 of TS36.133. 
In spite of this, how to arrange RF returning and AGC scheduling is an implementation issue for TDD CA UE. Another possible implementation is captured in annex of this document, in which the interruption from starting RF retuning to completing AGC scheduling can be consecutive and less than 5 subframes. So with certain implementation, the current 5ms interruption length requirement could be ensured while analyzing the location of this interruption period. In another word, the requirements that the interruption period is between subframe n+5 to n+11 and interruption length is less than 5ms/1ms for intra/inter frequency band CA can still effective simultaneously and need to be met for TDD CA UE.  
B. Based Cell for interruption requirements
It is analysed that cell used as base for interruption requirements should be activated SCell in document [1]. For example, if the scenario is FDD+TDD+TDD 3DL CA, and FDD cell is PCell. When a deactived TDD SCell is activated, the interruption period for another activated TDD SCell should be subframe n+5 to n+11 due to not having sufficient downlink subframes for AGC befor n+11 in some scenario (as shown in the last line in annex table). If the requirement based on PCell (FDD), interruption period should be subframe n+5 to n+9. UE can not meet this requirement. So the requirements for interruption period should be based on activated SCell mode, not bsed on the PCell mode.
C. FDD-TDD CA Interruption

From the example in the annex, we can see that the FDD Cell interruption period can between subframe n+5 to n+9 when activating a TDD deactivated SCell due to only RF retuning (or TDD RF turn on) creating interruption. The interruption on FDD cell can still specified to during subframe n+5 to n+9.
For the scenarios in 3DL CA, analysis similar to [1] could be done, the main difference are for the case that an impact for FDD cell when (de-)activate a TDD cell. 
	Case No.
	Mode of PCell and Activated SCell
	Mode of being 
(de-)activated SCell
	Period of interruption may be occurred

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

	2
	FDD, TDD
	FDD
	PCell:                  subframe n+5 ~ n+9

Activated SCell:  subframe n+5 ~ n+6

	3
	FDD, FDD
	TDD
	PCell and Activated SCell: subframe  n+5 ~ n+9

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

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

	6
	TDD, TDD
	FDD
	PCell and Activated SCell: subframe n+5 ~ n+6

	7
	TDD, FDD
	TDD
	PCell:                  subframe n+5 ~ n+11

Activated SCell:  subframe n+5 ~ n+9

	8
	TDD, FDD
	FDD
	PCell:                  subframe n+5 ~ n+6

Activated SCell:  subframe n+5 ~ n+9


2.2.
Modification for Specification
Based on above discussion, the specification may be modified as:

Proposal 1: For 3DL CA, adding following requirements:

The PCell and activated SCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when activating a deactivated SCell belongs to E-UTRA FDD.

The PCell and activated SCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 for FDD cell and shall not occur before subframe n+5 and not occur after subframe n+11 for TDD cell when activating a deactivated SCell belongs to E-UTRA TDD.

Compared to [1], the proposal was slightly changed for the requirement of activating a deactivated TDD impact to FDD Pcell or activated FDD Scell.
Other proposals in [1] can be agreed and captured 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 with TDD-FDD CA, and TDD CA with different UL/DL configuration. The following proposals are presented:
Proposal 1: For 3DL CA, adding following requirements. e.g, for activating a de-activated Scell:

The PCell and activated SCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when activating a deactivated SCell belongs to E-UTRA FDD.

The PCell and activated SCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 for FDD cell and shall not occur before subframe n+5 and not occur after subframe n+11 for TDD cell when activating a deactivated SCell belongs to E-UTRA TDD.

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.

4. Reference
[1]
R4-150315, Discussion on interruption period for SCell (de-)activation with 3DL, CATT

[2]
R4-150316, Modification for interruption period for SCell (de-)activation, CATT
[3]
R4-150651, PCell Interruption in 3 DL CA, Ericsson

5. Annex
The process for UE adjusting its receiver after received SCell activation signal can be divided to the following stages: actions. They are indicated by different colors and symbols as: S, R, F, and A as following:

S: Receiving signal containing Scell activation/deactivation and other following preparation

R: ACK feedback

F: RF retuning (or RF turning on or off);

A: AGC tuning;

Note 1: The first column of table 3 indicates UL-DL Configuration #. The last column of table 3 indicates x, after subframe n+x UE will not allowed to have PCell interruption. UE receives SCell activation command at subframe n. 

Note 2: During RF retuning and AGC tuning (F and A), UE will neither receiving data in DL subframe nor sending ACK in UL subframe in PCell.

Note 3: For UL-DL Configuration 0/1/2, only the first half radio frame is considered for receiving command since 5ms period is applied for these configurations.

Note 4: Based on UE implementation, some other schemes may also valid.
Table 3: A scheme for TDD UE performs RF retuning and AGC tuning
	
	No.
	Frame m
	Frame m+1
	m+2
	

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	

	0
	A
	S
	↓↑
	↑
	↑
	R
	↓
	↓↑
	↑
	↑
	F
	A
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	10

	
	B
	↓
	S
	↑
	↑
	↑
	↓
	↓↑
	R
	↑
	F
	A
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	9

	1
	A
	S
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	R
	↑
	F
	A
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	10

	
	B
	↓
	S
	↑
	↑
	↓
	↓
	↓↑
	R
	↑
	F
	A
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	9

	
	C
	↓
	↓↑
	↑
	↑
	S
	↓
	↓↑
	↑
	R
	F
	A
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	6

	2
	A
	S
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	R
	↓
	F
	A
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	10

	
	B
	↓
	S
	↑
	↓
	↓
	↓
	↓↑
	R
	↓
	F
	A
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	9

	
	C
	↓
	↓↑
	↑
	S
	↓
	↓
	↓↑
	R
	↓
	F
	A
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	7

	
	D
	↓
	↓↑
	↑
	↓
	S
	↓
	↓↑
	↑
	↓
	F
	A
	↓↑
	R
	↓
	↓
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	6

	3
	A
	S
	↓↑
	↑
	↑
	R
	F
	A
	↓
	↓
	↓
	↓
	↓↑
	↑
	↑
	↑
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	6

	
	B
	↓
	S
	↑
	↑
	↑
	↓
	↓
	↓
	↓
	F
	A
	↓↑
	R
	↑
	↑
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	9

	
	C
	↓
	↓↑
	↑
	↑
	↑
	S
	↓
	↓
	↓
	↓
	↓
	↓↑
	R
	↑
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	10

	
	D
	↓
	↓↑
	↑
	↑
	↑
	↓
	S
	↓
	↓
	↓
	↓
	↓↑
	R
	↑
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	9

	
	E
	↓
	↓↑
	↑
	↑
	↑
	↓
	↓
	S
	↓
	↓
	↓
	↓↑
	↑
	R
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	8

	
	F
	↓
	↓↑
	↑
	↑
	↑
	↓
	↓
	↓
	S
	↓
	↓
	↓↑
	↑
	R
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	7

	
	G
	↓
	↓↑
	↑
	↑
	↑
	↓
	↓
	↓
	↓
	S
	↓
	↓↑
	↑
	↑
	R
	F
	A
	↓
	↓
	↓
	↓
	↓↑
	7

	4
	A
	S
	↓↑
	↑
	↑
	↓
	F
	A
	↓
	↓
	↓
	↓
	↓↑
	R
	↑
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	6

	
	B
	↓
	S
	↑
	↑
	↓
	↓
	↓
	↓
	↓
	F
	A
	↓↑
	R
	↑
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	9

	
	C
	↓
	↓↑
	↑
	↑
	S
	↓
	↓
	↓
	↓
	F
	A
	↓↑
	R
	↑
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	6

	
	D
	↓
	↓↑
	↑
	↑
	↓
	S
	↓
	↓
	↓
	↓
	↓
	↓↑
	R
	↑
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	10

	
	E
	↓
	↓↑
	↑
	↑
	↓
	↓
	S
	↓
	↓
	↓
	↓
	↓↑
	↑
	R
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	9

	
	F
	↓
	↓↑
	↑
	↑
	↓
	↓
	↓
	S
	↓
	↓
	↓
	↓↑
	↑
	R
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	8


	
	G
	↓
	↓↑
	↑
	↑
	↓
	↓
	↓
	↓
	S
	↓
	↓
	↓↑
	↑
	R
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	7

	
	H
	↓
	↓↑
	↑
	↑
	↓
	↓
	↓
	↓
	↓
	S
	↓
	↓↑
	↑
	R
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	6

	5
	A
	S
	↓↑
	↑
	↓
	↓
	F
	A
	↓
	↓
	↓
	↓
	↓↑
	R
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	6

	
	B
	↓
	S
	↑
	↓
	↓
	↓
	↓
	↓
	↓
	F
	A
	↓↑
	R
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	9

	
	C
	↓
	↓↑
	↑
	S
	↓
	↓
	↓
	↓
	↓
	F
	A
	↓↑
	R
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	7

	
	D
	↓
	↓↑
	↑
	↓
	S
	↓
	↓
	↓
	↓
	F
	A
	↓↑
	R
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓↑
	6

	
	E
	↓
	↓↑
	↑
	↓
	↓
	S
	↓
	↓
	↓
	↓
	↓
	↓↑
	R
	↓
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	10

	
	F
	↓
	↓↑
	↑
	↓
	↓
	↓
	S
	↓
	↓
	↓
	↓
	↓↑
	R
	↓
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	9

	
	G
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓
	S
	↓
	↓
	↓
	↓↑
	R
	↓
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	8

	
	H
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓
	↓
	S
	↓
	↓
	↓↑
	R
	↓
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	7

	
	I
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓
	↓
	↓
	S
	↓
	↓↑
	↑
	↓
	F
	A
	↓
	↓
	↓
	↓
	↓
	↓↑
	6

	6
	A
	S
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	R
	↑
	F
	A
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	10

	
	B
	↓
	S
	↑
	↑
	↑
	↓
	↓↑
	↑
	R
	F
	A
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	9

	
	C
	↓
	↓↑
	↑
	↑
	↑
	S
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	R
	↑
	F
	A
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	10

	
	D
	↓
	↓↑
	↑
	↑
	↑
	↓
	S
	↑
	↑
	↓
	↓
	↓↑
	↑
	R
	F
	A
	↓↑
	↑
	↑
	↓
	↓
	↓↑
	9

	
	E
	↓
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	↑
	↑
	S
	↓
	↓↑
	↑
	↑
	R
	↓
	↓↑
	↑
	F
	A
	A
	↓↑
	11
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