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1. Introduction
In RAN4#63AH UE performance meeting, the followings were agreed as a way forward [1].
· Requirements of SCell activation time

· Identical requirement for TDD and FDD cases

· Identical requirement for Intra-band and inter-band cases

· Requirements are defined separately based on SCell 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

· 8ms for deactivation is sufficient

· Activation time for Cold-Start 1

· The allowed maximum activation time is [α] ms, α is FFS.

· Activation time for Cold-Start 2

· The allowed maximum activation time is [β] ms, β is FFS.

· Activation time for Warm-Start

· The allowed maximum activation time is [λ] ms, λ is FFS

· All interested companies are recommended to provide the analysis of above three cases and the exact activation and the definition of timing-known/timing-unknown in August RAN4 meeting.

· It is FFS if the UE will be allowed to send CSI to eNB if UE has completed the SCell activation before allowed maximum activation time in cold-/warm-start
In this contribution, we discuss the SCell activation time and propose requirements for the above three cases.
2. Discussion
2.1. Cold-Start 1
In this case, RF for SCell is turned off. In addition, baseband block for SCell could sleep for additional battery saving. Thus UE needs to turn on RF for SCell and baseband block for SCell if baseband block for SCelll sleep. The time for this would be about 20ms.
As for the timing of SCell, no timing information of SCell is assumed here. In inter-band CA, UE should cope with a delay spread of up to 31.3s among component carriers according to TS36.300. Considering that CRS is mapped every 6 subcarriers in frequency domain, the window length of time tracking using CRS is about +/- 5.55s. Therefore it is not feasible to acquire timing using CRS. Thus UE needs to perform cell detection using PSS/SSS. The time for cell detection would be around 25ms.
After the activation is completed, UE needs to monitor PDCCH on SCell. Although UE knows the timing information of SCell through the preceding cell detection, the accuracy of timing information obtained from PSS/SSS may not be sufficient for PDCCH monitoring on SCell. This is because the interval of PSS/SSS transmission is 5ms and PSS/SSS is transmitted in the center 6RB. Thus UE needs to perform fine time and frequency tracking using CRS in order to ensure good demodulation performance. In terms of the number of available CRS symbols for time and frequency tracking, uplink-downlink configuration 0 in TDD is the worst case. In this configuration, there are one downlink subframe and one special subframe during 5ms. Considering this, the time for fine time and frequency tracking would be around 21ms.
Taking into account the delay of ACK/NACK responding activation command and the above three periods, the total time for Cold-Start 1 would be 70ms (=4+20+25+21).
Proposal 1: The allowed maximum time for Cold-Start 1 is 70ms.
2.2. Cold-Start 2
Similarly to Cold-Start 1, RF for SCell is turned off in this case. Thus 20ms to turning on RF for SCell and baseband block for SCell is needed.
As for timing of SCell, UE has timing information for SCell unlike Cold-Start 1. In our understanding, this assumption implies that UE has performed cell detection and measurement for de-activated SCell measurement or the target SCell has been activated in the not too distant past. Hence UE does not need to perform cell detection using PSS/SSS.

As discussed in the previous section, UE needs to perform fine time and frequency tracking using CRS to ensure good demodulation performance. Thus 21ms for fine time and frequency tracking is needed.

The total time for Cold-Start 2 would be 49ms (=4+20+25).
Proposal 2: The allowed maximum time for Cold-Start 2 is 49ms.
2.3. Warm-Start

In this case, RF for SCell is ready to receive the signal on SCell. Thus no time to turning on RF for SCell is needed. Also UE has timing information for SCell. As discussed in the previous section, UE does not need to perform cell detection using PSS/SSS. Hence only 21ms for fine time and frequency tracking is needed.
The total time for Warm-Start would be 25ms (=4+21).

Proposal 3: The allowed maximum time for Warm-Start is 25ms.
3. Conclusion

In this contribution, our consideration on SCell activation time was shown. We propose the following values for each case.
Proposal 1: The allowed maximum time for Cold-Start 1 is 70ms.

Proposal 2: The allowed maximum time for Cold-Start 2 is 45ms.

Proposal 3: The allowed maximum time for Warm-Start is 25ms.
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