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Introduction
RAN4 has been discussing the RRM requirement for the direct SCell activation, and the way-forward [1] was agreed in the last RAN4 #87 meeting to capture the remaining open issues in the idle mode SCell measurement. 
In this paper, we present our view on the remaining open issues in the direct SCell activation. 
Discussion
Activation Delay for Known Cell
There have been two proposals on how to define the activation delay in the direction SCell activation [2]. The key difference between the two proposals boils down to whether UE can start the SCell activation even before sending the RRCConnectionReconfigurationComplete message or not. Our view is that it is not desirable for UE to start the SCell activation procedure before completing the RRC message transaction. 
Since SCell activation involves one to five subframes of the interruption, mandating UE to start the SCell activation immediately after the 20ms RRC processing window may potentially interfere the actual transmission of RRCConnectionReconfigurationComplete. Furtheremore, since SCell activation involves the PUCCH format change in PCell, starting the SCell activation prior to the actual completion of the RRC message transaction may result in a potential mismatch in the PUCCH format between the UE and the eNB. Rigorously speaking, the successful reception of the PHY layer ACK of the transmitted RRCReconfigurationComplete from PHICH can be considered as the full completion of the RRC message transaction, which the Proposal 1 in [2] was based on. However, considering the performance/stability tradeoff to reduce the overall direct SCell activation delay, we propose the following revised activation delay timeline. 
Proposal 1. Scell activation delay for the known cell directly activated by RRC message is given by 
Tdirect_activation_known = TRRC_PROCESS + T1 + 20ms
where 
TRRC_PROCESS is fixed to 20ms which is the maximum RRC processing delay defined in TS36.331, and
T1 is the amount of the time until UE transmits RRCConnectionReconfigurationComplete to eNB
Note that T1 can be as little as 4ms when the UE receives the UL grant for the PUSCH transmission for the RRCConnectionReconfigurationComplete at n+20. 
In RAN4 #87 meeting, RAN4 agreed that it is more challenging for a UE to meet a given SCell activation delay timeline when directly activating more number of SCells [1]. The number of SCells that can be directly activated by one RRC message depends on the amount of time given to the UE from the reception of RRC message until the beginning of the SCell activation. It should also be noted that RF reconfiguration due to the addition (or direct activation) of SCell is not necessarily limited to the SCell being activated and may often involve the RF reconfiguration of the Tx/Rx chains of the other serving cells. Considering the tightened timeline of Proposal 1, we propose that UE should be able to directly activate at least one SCell without violating the SCell activation delay requirement.
Proposal 2. For the SCell delay requirement Tdirect_activation_known  given by Proposal 1, UE should be able to directly activate at least one SCell without violating the activation delay requirement. 
Interruption Requirement
Ideally, UE should be able to make a single interruption for the RF reconfiguration of any active serving cell(s) and the SCell being activated, and the interruption should not interfere with the completion of the preceding RRC procedures including the actual physical layer transmission of the RRCConnectionReconfigurationComplete. To this end, we propose to define the interruption window as the 5ms duration after the beginning of the SCell activation delay which is given by [n+ TRRC_PROCESS + T1 + 1, n+ TRRC_PROCESS + T1 + 5] under the Proposal 1.
Proposal 3. Interruption window (for FDD) is given by [n+ TRRC_PROCESS + T1 + 1, n+ TRRC_PROCESS + T1 + 5], which is 5ms duration from the beginning of SCell activation.
Figure 1 shows overall timeline for the direct SCell activation based on the proposals made in this paper.


  
Figure 1. Proposed SCell direct activation timeline
Conclusion
In this paper, we discussed the remaining open issues in the direct Scell activatoin. The proposals based on the discussion are summarized as follows:
Proposal 1. Scell activation delay for the known cell directly activated by RRC message is given by 
Tdirect_activation_known = TRRC_PROCESS + T1 + 20ms
where 
TRRC_PROCESS is fixed to 20ms which is the maximum RRC processing delay defined in TS36.331, and
T1 is the amount of the time until UE transmits RRCConnectionReconfigurationComplete to eNB
Proposal 2. For the SCell delay requirement Tdirect_activation_known  given by Proposal 1, UE should be able to directly activate at least one SCell without violating the activation delay requirement. 
Proposal 3. Interruption window (for FDD) is given by [n+ TRRC_PROCESS + T1 + 1, n+ TRRC_PROCESS + T1 + 5], which is 5ms duration from the beginning of SCell activation.
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