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1 Introduction
In RAN4#74 meeting, the issue of interruption during SCell activation/deactivation with multiple SCells was discussed. Specifically, in which subframes the interruption due to SCell activation/deactivation is allowed is missing in current specification when multiple SCells are configured. In case of one SCell, the time domain location of the interruption is depending on the PCell duplex mode (FDD or TDD); however, there were different views for the case of multiple SCells [1][2] and no agreement was reached.

During the meeting, there were also discussions on whether the requirements for the location (in Section 7.7) and length (Section 7.8) of the interruption in current specification are consistent.
In this paper, we will provide our understanding about the current specification, and also our views on the time domain location of the interruptions in case of multiple SCells.  
2 Discussion
Existing requirements 
In current specification, in section 7.7.2 and 7.7.3 (both for the case of one SCell), it is stated

The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.
In our understanding, the time domain location requirement can only be specified for the interruption due to SCell activation/deactivation, and not due to measurement on SCC with deactivated SCell, as it is not known to network when the UE performs the SCell measurements. Therefore, the referenced section number (as highlighted in yellow) should be corrected to section 7.8.2, and the casue of the interruption should be specifically specified (due to SCell activation/deactivation). 
The lengths of the interruption specified in section 7.8.2.3 and section 7.8.2.4 are up to 5ms and 1ms for intra- and inter-band CA, respectively. Together with requirements copied above we understand it means the interruption can happen at any subframe between n+5 and n+9 for FDD PCell and between n+5 and n+11 for TDD PCell, as long as the number of impacted subframes does not exceed the specified uppler limit.

Observation 1: The current requirements regarding the length and time domain location of the interruption for the case of one SCell are consistent. 

Proposal 1: Clarify the casue of interruption and correct the referenced section number for the requirements in section 7.7.2 and 7.7.3.
Analysis on the interruption with multiple SCells
For the case of multiple SCells (3DL CA in Rel-12), the SCell activation delay requirement (in section 7.7.4) is extended to account for the possible interruptions caused by overlapping SCell addition/release/activation/deactivation procedures, and the total interruption length on PCell is specified in section 7.8.2.10. However, the requirement on the time domain location of the interrupotion is missing.

In our view, the time domain location should be specified individually for each SCell activation/deactivation procedure, even the procedures are overlapping. An example is shown in Figure 1, where SCell 1 is avtivated in subframe n, while SCell 2 is activated in subframe n+10. As seen in each procedure, the interruption can happen during the 5 and 9 subframes after receiving corresponding SCell activation command. 
[image: image1.emf]SCell 1

n n+5 n+9 n+23 n+28

SCell 2

n+10 n+15 n+19 n+33


Figure 1: Example of overlapping SCell activation procedures
Proposal 2: Time domain location of interruption should be specified individually for each SCell activation/deactivation procedure.
Another issue to specifiy the time domaim location is the mix of FDD/TDD cells in case of multiple SCells. Two different views have been provided:
1) Time domain location of interruption is depending on the duplex mode of SCell being activated [1],

2) Time domain location of interruption is depending on the duplex mode of PCell [2].

Our view is that the duplex mode of both PCell and SCell being activated should be considered. Figure 2-1 and 2-2 show examples with FDD PCell and TDD PCell, respectively. In both example, it is assumed the two SCells are intra-band contiguous. We use same legends as in [1], where 

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

R: ACK feedback

F: RF retuning;

A: AGC tuning.
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Figure 2-1: SCell activivation procedure with FDD PCell and TDD configuration 0 SCells

In Figure 2-1, the interruption on PCell happens only at subframe n+5, while the last interruption on the already activated SCell happens at subframe n+10. In this case, the limiting factor for interruption is to find the AGC opportunity on the SCell being activated. After analysis we found for all possible cases of FDD PCell and TDD SCells, the latest interruption can happen at n+10.
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Figure 2-2: SCell activivation procedure with TDD configuration 6 PCell and FDD SCells
In Figure 2-2, the interruption on PCell happens only at subframe n+6, while the last interruption on the already activated SCell happens at subframe n+10. In this case, the Ack/Nack feedback in subframe n+5 is causing 1 subframe delay to the RF retuning.

Based on above analysis, it can be seen that with TDD-FDD CA and multiple SCells, the interruption due to SCell activation/deactivation can happen at latest 10 subframe after receiving the activation/deactivation command, with both FDD PCell+TDD SCells or TDD PCell+FDD SCells. 
Observation 2: With TDD-FDD CA and multiple SCells, the interruption due to SCell activation/deactivation can happen at subframe n+10. 
Regarding the change to the specification, we think the current requirement for TDD PCell can be reused for the case of multiple SCells when either PCell or SCell being activated is TDD.  
Proposal 3: Time domain location of interruption is between subframe n+5 and n+11 if either PCell or SCell being activated is TDD.
3 Conclusions 
This paper addresses the problem of time domain location of interruption due to SCell activation/deactivation. We provide our understanding of the current requirements, and also our views on how to extend the requirements for the case of multiple SCells, considering a mix of TDD and FDD serving cells. 
In particular, we have the following observations and proposals. A companion CR can be found in [3]. 

Observation 1: The current requirements regarding the length and time domain location of the interruption for the case of one SCell are consistent. 

Proposal 1: Clarify the casue of interruption and correct the referenced section number for the requirements in section 7.7.2 and 7.7.3.
Observation 2: With TDD-FDD CA and multiple SCells, the interruption due to SCell activation/deactivation can happen at subframe n+10. 
Proposal 2: Time domain location of interruption should be specified individually for each SCell activation/deactivation procedure.

Observation 2: With TDD-FDD CA and multiple SCells, the interruption due to SCell activation/deactivation can happen at subframe n+10. 
Proposal 3: Time domain location of interruption is between subframe n+5 and n+11 if either PCell or SCell being activated is TDD.
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