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1. Introduction
According to RAN4 LS [1], if SCell activation command is received in subframe n, PCell will not be impacted after n+9. This conclusion is reached in RAN4 according to FDD, but it is not suitable for TDD. In this contribution, we will first analyze why the PCell interruption for FDD is not suitable for TDD, and then analyze the reasonable PCell interruption requirement for TDD, finally suggest RAN2 to send LS to RAN4 to ask them to reconsider this issue.
2. Discussion
2.1    Why PCell interruption for FDD is not suitable for TDD
For FDD, if UE receives SCell activation command MAC CE in subframe n, it can perform HARQ feedback and complete SCell activation command MAC CE decoding in subframe n+4, and then, in subframe n+5, UE can perform RF retuning which including frequency/bandwidth switching and AGC adjustment. For FDD, frequency/bandwidth switching needs 2ms and AGC adjustment needs 3 rows of CRS [2]. Considering some subframes can be configured as MBSFN subframe which has only one row of CRS, thus at most three subframes are needed for AGC adjustment for FDD. Therefore it can be concluded that PCell will not be impacted after n+9. It is shown in the following Figure1.
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                                         Figure1.  PCell interruption for FDD due to SCell activation
Applying PCell interruption requirement for FDD directly to TDD is not proper for the following two reasons:
· The HARQ timing for TDD depends on the TDD configuration and the subframe which the SCell activation command is received, which may be one of {4, 5, 6, 7, 8, 9, 11, 12, 13}ms. It is obvious that the HARQ timing for TDD is larger than FDD in most cases.

· For TDD, UL subframe and DL subframe are time duplexing. If AGC adjustment just happens on UL subframe, it should wait for DL subframe to begin the AGC adjustment, which means TDD may need more time to complete the AGC adjustment compared with FDD. 

2.2   PCell interruption requirement for SCell activation
When discussing the PUCCH due to PCell interruption in RAN2#81bis meeting, RAN2 reached the common understanding that the UE has to send HARQ feedback for MAC CE. Thus when considering PCell interruption for TDD, it should be noted that the HARQ feedback for SCell activation command should not be impacted by PCell interruption.

Proposal1: Confirm that HARQ feedback for SCell activation MAC CE should not be impacted by PCell interruption for TDD.
Proposal2: Propose to clarify the principle listed in Proposal1 in MAC specification.

PCell interruption for TDD can be analyzed based on the following assumptions: 
· The HARQ timing is according to table 10.1.3.1-1 in TS36.213;
· The DRX MAC CE processing time is assumed to be 5ms;

· RF retuning includes frequency/bandwidth switching and AGC adjustment. one subframe for frequency/bandwidth switching is enough for TDD considering there is no misalignment between UL and DL and the time used for AGC adjustment should include 3 rows of CRS. In addition, the principles for RF retuning  are listed below:

·    Principle1: RF retuning should be accomplished as soon as possible;
·    Principle2: The PCell interruption due to RF retuning had better to be contiguous in time domain;

·   Principle3: For AGC adjustment, it may include one DL subframe (including DwPTS) or three DL subframes which depends on whether the DL subframe can be configured as MBSFN subframe.
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	Note：
↓        subframes used for receiving SCell activation MAC CE

A       subframes used for sending HARQ feedback for SCell activation MAC CE

[image: image2.emf]  subframes used for SCell activation MAC CE processing


[image: image3.emf]  subframes used for frequency/bandwidth switching 


[image: image4.emf]  subframes used for AGC adjustment


According to the above table，there are two alternatives to specify the PCell interruption for TDD：
· Alt1: Specify PCell would not be impacted after n+11 for TDD.

· Alt2: Specify PCell would not be impacted after n+x, the value of x depends on the TDD configuration and the subframe which the SCell activation command is received as shown in Table1.
Alt1 is easy to implement but less resource efficiency compared with Alt2. Since this is a RAN4 topic, it had better to leave it to RAN4 discussion.
Proposal3: Send LS to RAN4 to ask them reconsider the PCell interruption requirement due to TDD SCell activation.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal1: Confirm that HARQ feedback for SCell activation MAC CE should not be impacted by PCell interruption for TDD.

Proposal2: Propose to clarify the principle listed in Proposal1 in MAC specification.

Proposal3: Send LS to RAN4 to ask them reconsider the PCell interruption requirement due to TDD SCell activation.
The CRs corresponding to Proposal2 are [3]
 and [4], and the LS corresponding to Proposal3 is [5]. 
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