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1. Introduction
Last meeting, several test cases issues on 2/3 DL CA activation and deactivation for both known and unknown SCell have been discussed, and some of the issues have been reached agreement. However, there are still some issues need to be further discussed. For example, the issue on the timing of activation command for SCell1 and issue on the timing of first CSI report for SCell1.
In this contribution, we discuss in detail on these issues, and give our understandings and observations.
2. Discussion
2.1
Issue on the timing of activation command for SCell1
We assume that activation command for SCell1 is received first, however, as we discussed in offline in last meeting, for clarification of the timing of activation command, we have reached a consensus that we shall use the sentence of “in subframe # for activation and deactivation respectively” instead of the sentence of “at the start of T2”. And noted that the subframe # for activation command and deactivation command depends on whether PCell is FDD or TDD:
· FDD CA, TDD-FDD CA FDD PCell
· m, n: any number is OK
· TDD CA, TDD-FDD CA TDD PCell
· m, n: 4 or 9. 

In cases of TDD CA, in some companies’ view, the activation command shall be sent in subframe 4 or 9. The reason is that the ACK/NACK responding of activation command shall not be sent in time span of subframe 5 to subframe 11, which is PCell interruption due to activation of SCell1. As illustrated in figure 1:
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Figure 1: Timing of activation command in case of TDD mode
However, as we discussed on the PCell interruption for E-UTRA TDD SCell activation (R4-133752) in RAN4#68 meeting, ACK/NACK responding can be sent in time span of subframe 5 to subframe 11. The definition of PCell interruption (from n+5 subframe to n+11 subframe) due to activation of SCell for E-UTRA TDD SCell activation is based on the analysis that TDD UE should start RF switch before ACK/NACK responding in some cases in order to shorten the whole process. For TDD, the ACK/NACK for MAC message can’t be impacted by interruption for RF retuning and AGC tuning. Annex attached is one example for TDD UE performs RF retuning and AGC tuning after receiving SCell activation command at any downlink subframe under different UL-DL subframe configurations.
Observation1: In case of TDD CA, SCell activation command can be sent at any downlink subframe under different UL-DL subframe configurations and the ACK/NACK can’t be impacted.
2.2
Issue on first CSI report for SCell1
In 2/3 DL CA SCell activation and deactivation test cases, based on the test requirements the UE shall send the first CSI report for SCell1 at latest 9ms into T2. However, since PCell interruption might occur in time span of subframe n+5 to n+9, so first CSI report could not be sent if possible PCell interruption is overlapped with the first CSI report for SCell1. To solve this issue, some companies propose to add 1ms to ensure that the UE always would be able to send CSI report for SCell1 without the interruption.
The PCell interruption is used for RF retuning and AGC tuning, one subframe for RF retuning would be sufficient, and one subframe for AGC tuning would be sufficient for normal subframe, table 1 illustrated an example of scheme for FDD UE performs RF retuning and AGC tuning. RF retuning may be retuned after subframe n+5, but RF retuning and AGC tuning shall be finished before subframe n+9. 
Interruption up to 5ms is due to the possible MBSFN subframes. For MBSFN subframes, AGC tuning may need 3 subframes, since one MBSFN subframe has one CRS symbol, as illustrated in table 2. In case of MBSFN subframe, in worst case (2 subframes for RF retuning and 3 subframes for AGC tuning), first CSI report could not be sent because of PCell interruption is overlapped with the first CSI report for SCell1.
But in these current 2/3 DL CA SCell activation and deactivation test cases, both in case of FDD and TDD, test cases are configured without MBSFN subframe, and DL/UL configuration 1 is configured for TDD. So, UE can send CSI in subframe n+9 when PCell belongs to E-UTRA FDD and first uplink subframe after subframe n+10 when PCell belongs to E-UTRA TDD. 
Table 1: In case of normal subframe, a scheme for FDD UE performs RF retuning and AGC tuning
	Downlink Frame m

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	S
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓


	Uplink Frame n

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	↑
	↑
	↑
	↑
	R
	F
	A
	↑
	↑
	C


Table 2: In case of MBSFN subframe, a scheme for FDD UE performs RF retuning and AGC tuning
	Downlink Frame m

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	S
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓
	↓


	Uplink Frame n

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	↑
	↑
	↑
	↑
	R
	F
	A
	A
	A
	C


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

F: RF retuning
A: AGC tuning
C: CSI reporting
For TDD UL/DL configuration 1, the first CSI reporting for SCell1 could be sent at first uplink subframe after subframe n+10.
Observation 2: In current 2/3 DL CA activation and deactivation test cases configurations, the UE shall send the first CSI report for SCell1 at latest 9ms into T2 for FDD, and at latest first uplink subframe after 10ms into T2 for TDD.
3. Conclusion
In this contribution, we further discussed the remain issues on 2/3 DL CA activation and deactivation test cases, e.g. the issue on the timing of activation command for SCell1 and issue on the timing of first CSI report for SCell1. And our observations are as follows:

Observation1: In case of TDD CA and TDD-FDD CA TDD PCell, SCell activation command can be sent at any downlink subframe under different UL-DL subframe configurations and the ACK/NACK can’t be impacted.

Observation 2: In current 2/3 DL CA activation and deactivation test cases configurations, the UE shall send the first CSI report for SCell1 at latest 9ms into T2 for FDD, and at latest first uplink subframe after 10ms into T2 for TDD.
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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;

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
	↑
	↑
	↑
	A
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	↑
	↑
	↑
	↓
	↓↑
	10

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

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

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

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

	2
	A
	S
	↓↑
	↑
	↓
	↓
	F
	A
	R
	A
	A
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	↑
	↓
	↓
	↓
	↓↑
	9

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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