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Discussion and decision 
1 Introduction 
In LS [1], RAN2 has informed RAN1 of the following agreements:
· upon receiving a activation command in subframe n, activation of SCell shall occur exactly in subframe n+x;

· upon receiving a deactivation command in subframe n, CQI/PMI/RI reporting shall continue until (but not including) n+x.

RAN2’s working assumption has been that x is 8 subframes at least for FDD and has left RAN1 to define the value of x in the case of TDD.
In this contribution, we discuss the issues of SCell activation/deactivation timing for TDD.
2 Discussion
It is currently specified in TS 36.213 that:
When a UE receives an activation or deactivation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall apply no later than subframe n+8.
It is now commonly understood in RAN1 and RAN2 that the above statement is at least true for FDD and further discussions are required to finalise the timing for TDD. 

It has been proposed in [4] that different activation/deactivation timing is required for TDD. The motivation as mentioned in [4] is to take into account the typically longer HARQ timing for TDD as shown in Table 10.1.3.1-1 of TS 36.213 v10.1.0. It has been proposed to specify the activation/deactivation timing for TDD as x=k+4.
Table 10.1.3.1-1: Downlink association set index
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 for TDD
	UL-DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 4, 6
	-
	-
	-
	-
	8, 7, 4, 6
	-
	-

	3
	-
	-
	7, 6, 11
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 8, 7, 11
	6, 5, 4, 7
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


RAN4’s decision to have x=8 [3] was not based on consideration of HARQ timing but out of consideration that about 6 subframes is required for the UE to decode MAC CE (similar to timing advance) and up to 2 additional subframes is required to allow for RF retuning at the UE. 
There is a concern that the eNodeB and the UE may not have the same understanding of the activation state of the SCell particularly during the period from n+8 to n+k+4, and thus could lead to PUSCH decoding error (e.g. on the PCell) during the interim period if the UE transmits CQI for the SCell on the PUSCH. We note that the network has precise knowledge of when the activation command is sent and when the UE will activate the SCell upon successful reception of the activation command. Hence, misunderstanding between the eNodeB and the UE regarding the activation state of the SCell (or the timing of the deactivation timer) can only occur if the UE miss-detected the PDCCH or failed to decode the PDSCH with the activation command before the eNodeB manages to decode the corresponding HARQ-ACK from the UE. Implementation solutions exist for the eNodeB to resolve this problem such as scheduling restriction. For example, the eNodeB can schedule the activation command in DL subframes corresponding to k=4 (which exists for all TDD configurations except for TDD configuration 6), or avoid scheduling PUSCH to be transmitted on another serving cell during the interim period. This scheduling restriction can be much more relaxed in practice because the eNodeB may not require 3 ms to decode the HARQ-ACK from the UE. If the eNodeB only requires 2 ms, or 1 ms, for HARQ-ACK processing, then the uncertainty period will be shortened significantly and the eNodeB can also schedule the activation command in DL subframes corresponding to k={4,5}, or k={4,5,6}, respectively.  Note that in this case, the potential issue for all TDD configurations can be resolved. 
There is also a concern that PHR triggering at n+8 may become meaningless for TDD. We note that the time difference between n+k+4 and n+8 is zero or marginally small for all TDD configurations, hence the PHR triggering at n+8 still carry useful information and we do not see this as an important issue.
Ideally, a common timing for SCell activation/deactivation for both FDD and TDD should be specified to ease UE implementation. In earlier LS [2], RAN2 also expressed the desire to have a common activation/deactivation timing that is suitable for all UE implementations. 

Finally, we note that a similar behavior has also been specified for adjusting UL transmission due to timing advance. It is specified in TS 36.213 that:

For a timing advance command received on subframe n, the corresponding adjustment of the timing shall apply from the beginning of subframe n+6.
This timing requirement holds for both FDD and TDD regardless of the TDD configuration.
Based on the above discussions, we have the following proposal.
Proposal: Keep the SCell activation/deactivation timing to be x=8 for TDD.
3 Conclusion
In this contribution, we discussed the issues of of SCell activation/deactivation timing for TDD and would like to propose to keep the SCell activation/deactivation timing to be x=8 for TDD.
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