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1. Introduction

In the last RAN4 AH meeting, the issue on activation time for CA has been extensively discussed. Based on the agreed WF [1], the requirement will be defined separately for following states: 

· “Cold-Start 1” 

· SCell RF is not activated

· Timing information is unknown

· Not possible for intraband contiguous CA

· “Cold-Start 2”

· SCell RF is not activated

· Timing information is known

· “Warm-Start”

· RF is already activated. 

· Timing information is known

Companies are suggested to provide the requirements for each above cases. In this paper, we provide our consideration for the activation time requirement for above cases and view on whether UE will be allowed to send CSI before maximum allowed time as long as UE complete the Scell activation. 

2. Discussion
In above states description, how to define the timing is known or unknown is not clear according to discussion in previous RAN4AH meeting. There were the following understandings regarding whether the timing of Scell is known or not: 
1) Scell has been measurement in past 50ms [2]

2) Scell has been measured in past 5s [3] 

3) Scell has been measured in past 1s. 
As RAN4 has already agreed that the activation time will be defined based on states above, it is benefit for network to aware states to expect the UE’s behaviour after sending activation command. Therefore, we are proposing to define the state according to the time period between configuration command and activation command as the following: 
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If N<M+20ms+X*MeasCycle, timing is unknown for UE;

If N<M+20ms+X*MeasCycle, timing is known for UE 

X could be further defined within in the range of [1, 5] according to UE capability to obtain timing by measurement behaviour. By above definition, network could expect at N+Yms above that UE could complete activation according to different state. Therefore, 
Proposal 1: Defining whether the timing if known or not according to the time period between sending Configuration RRC command and sending activation MAC command, i.e., 

If N<M+20ms+X*MeasCycle, timing is unknown for UE;

If N<M+20ms+X*MeasCycle, timing is known for UE. 

Regarding the requirement of allowed maximum activation time for different states, first of all, the difference for Cold-Start1 and Cold-Start2 should take the time period used by UE to acquire the timing information into account. In previous discussion, the time period of acquiring timing information were proposed up to implementation as the following: 
1) Up to 2 ms depending upon the BW of the SCell [4]

2) To acquire the timing the UE would have to perform a PSS/SSS correlation that would take about 6ms. [5]
3) 80ms as defined for handover delay when the target cell is unknown [6] 

4) The time for activation is up to 20ms including RF activation time [7]. 
Considering defining the implementation independent requirements as minimum requirement, 80ms period defined for blind handover requirement for acquiring timing is proposed. 
On top of timing acquiring time, RF component activation and MAC CE decoding plus ACK sending time for Cold-Start1 and Cold-Start2 should be also considered. In our understanding, as previous agreement for further delay caused by RF activation for RRC procedure delay could be also assumed as RF component activation time, i.e., 5ms. Therefore, 
Proposal 2: The allowed maximum activation time for Cold-Start1 is 89 ms, i.e., 80ms + 5ms +4ms.

Proposal 3: The allowed maximum activation time for Cold-Start2 is 9 ms, i.e., 5ms +4ms. 
Furthermore, for the different requirement for Cold-Start2 and Warm-Start, even thought for warm-start, RF activation time is not necessary, it is still benefit for network to aware the exact activation complete timing. Therefore, for warm-start, same maximum activation time as Cold-Start2 is proposed, i.e. 

Proposal 4: The allowed maximum activation time for Warm-Start is 9 ms, i.e., 5ms +4ms.
The proposal of allowing UE to send CSI before maximum allowed time is considering that for certain implementation, timing information could be obtained much earlier than the maximum allowed time. Especially, for Cold-Start1, UE is much likely to perform inter-freq measurement for configured Scell and know the timing before the configuration RRC is received. In that case, to allow UE send CSI before maximum allowed time will be benefit for network performance in terms of reducing activation time. On the other hand, the network implementation complexity of monitoring the CSI report within large time period, i.e., [9ms, 89ms] should be also considered. Especially, if aforementioned proposal 1 is agreed, network has already clearly known the exact time UE is supposed to complete activation. Therefore, 
Proposal 5: UE is not necessary to send CSI before maximum allowed time if network has already clearly known the defined start states. 

3. Conclusions
In this contribution, we provide our consideration on the requirement of activation time. The following proposals are summarized: 
Proposal 1: Defining whether the timing if known or not according to the time period between configuration complete, M+20, and activation command, N, i.e., 

If N<M+20ms+X*MeasCycle, timing is unknown for UE;

If N<M+20ms+X*MeasCycle, timing is known for UE. 

Proposal 2: The allowed maximum activation time for Cold-Start1 is 89 ms, i.e., 80ms + 5ms +4ms.

Proposal 3: The allowed maximum activation time for Cold-Start2 is 9 ms, i.e., 5ms +4ms. 
Proposal 4: The allowed maximum activation time for Warm-Start is 9 ms, i.e., 5ms +4ms.

Proposal 5: UE is not necessary to send CSI before maximum allowed time if network has already clearly known the defined start states. 

We suggest RAN4 will take above proposals into account to define the activation time requirement. 
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