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1. Introduction
In last meeting, the following way forward [1] for requirement of SCell activation time was approved:
· 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

From above approved way forward, we can see that the main remaining work is to define three parameters, α/β/λ,  and then to decide if UE will be allowed to send CSI to eNB before allowed maximum activation time.
This document will discuss on the issues and give our proposals.
2. Discussion
2.1. SCell Activation Time
In order to define parameters α/β/λ, the following issues should be solved:

1. How much time (Tstart-up) is needed for UE to start working from its receiver’s turning on?

2. How much time (Ttiming_track) is needed for timing track of known cell demodulation?

3. How much time (Tsearch) is needed for timing track of unknown cell? i.e. searching a unknown cell.
For receiver start-up time, which is the time from turning on to stably working of the RF chain, [10] ms may be sufficient, i.e. Tstart-up = [10]ms.
For timing track for known cell demodulation, the UE uses full bandwidth CRSs to track downlink timing. Considering the case of MBSFN subframes, [5] ms could be sufficient, since the UE can get at least subframe 0 or subframe 5 for timing tracking, i.e. Ttiming_track = [5]ms.
The time needed for timing track for unknown cell is cell search time. From section 5.1 of TS 36.133, the cell search time is 80ms if the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt. If the signal quality is at side condition borderline, cell search time of 800ms is allowed. When the network activating a unknown SCell, it is reasonable to assumethe SCell signal quality is good enough, and only specifying this scenario should be enough, i.e. Tsearch = 80 ms.
If above three timing limits can be accepted, the requirements for SCell activation, Tactivation, could be as following:
1. Cold-Start 1:

The requirements for SCell activation includes command demodulation time (4ms), RF chain start-up time, SCell search time, and timing track time, i.e. Tactivation = 4ms + Tstart-up + Tsearch + Ttiming_track = 4 + [10] + 80 + [5] = [99] ms. ACK for activation command is feeded backed on PCell RF chain, and will not be impacted by the SCell activation time. 
2. Cold-Start 2:

The requirements for SCell activation includes command demodulation time (4ms), RF chain start-up time, and timing track time, not includes Scell search time, i.e. Tactivation = 4ms + Tstart-up + Ttiming_track = 4 + [10] + [5] = [19] ms. ACK for activation command is feed backed on PCell RF chain, and will not be impacted by the SCell activation time.

3. Warm-Start:

For warm-start, A common RF chain is assumed for the SCell and PCell receiver. The 5ms interruption for frequency retuning should start after ACK is sent for SCell activation. According TS36.211, the longest delay for ACK feedback is 13 ms, including activation command demodulation, in case of TDD UL-DL Configuration 5. So, the requirements for SCell activation includes ACK feedback delay, frequency retuning delay, and timing track time, i.e. Tactivation = 13ms + Tinterruption + Ttiming_track = 13 + 5 + [5] = [23] ms.
In specification, there should be no such concepts as cold-start and warm-start. The Cold-Start 1, Cold-Start 2, and Warm-Start should be described as activating an unknown SCell on different frequency band with PCell, activating a known SCell on different frequency band with PCell, and activating a SCell for intra-band continuous CA.
2.2. Definition of known/unknown Scell
In the current specification, there are definitions for a cell is known or unknown. The descriptions in TS36.133 section 5.1.2.1.2 and section 5.2.2.4.2 are as following:

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.

In TS36.133 section 6.1.2.1, the definitions are as following:

Tsearch = It is [100] ms if the target PCell is known by the UE; the target PCell is known if it has been measured by the UE in the last 5 seconds.

Tsearch = It is 800 ms if the target PCell is unknown by the UE; the target PCell is unknown if it has not been measured by the UE in the last 5 seconds.

To sum up,when a UE is in RRC connection state, PCell is known to a UE if it has been meeting the relevant cell identification requirement during the last 5s and it has measured by the UE in the last 5s, otherwise it is unknown to this UE. The timing known or not is aligned with a cell known or not.
There are event triggered reporting requirements for a cell on secondary carrier in current specification. We think these requirements also apply to a cell on secondary carrier being known or unknown. We could modify only the descriptions as following.
8.3.3.2.1.1.3
Event Triggered Reporting

Reported measurements contained in event triggered measurement reports shall meet the requirements in section 9.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which is caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_scc defined in Section 8.3.3.2.1. When L3 filtering is used an additional delay can be expected.

A cell is known if a cell which has been detectable at least for the time period Tidentify_scc defined in section 8.3.3.2.1 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again, otherwise it is unknown. If a known cell triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_scc provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used an additional delay can be expected.

2.3. Requirements for SCell Activation
As in section 2.1, the SCell activation times are defined the longest time for a UE activating SCell in some scenarios. The UE may complete a SCell activation before the requirements, and it should be allowed to apply normal SCell operation before the activation time requirements. So we propose to modify the requirements in TS36.213:
TS36.213 section 4.3, Timing for Secondary Cell Activation / Deactivation:

When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall be applied no later than:
subframe n+[99] if the SCell is unknown[10] on different frequency band with PCell, and signal quality is sufficient for successful cell detection on the first attempt;
subframe n+[19] if the SCell is known[10] on different frequency band with PCell;
subframe n+[23] if the SCell is on a carrier of intra-band continuous CA with PCell.
The SCell being known or unknown should be defined in TS36.133 as above modified. The revision could be referenced to previous section.
The description in TS36.321 section 5.13, Activation/Deactivation of SCells, could be modified as following:

If the UE is configured with one or more SCells, the network may activate and deactivate the configured SCells. The PCell is always activated. The network activates and deactivates the SCell(s) by sending the Activation/Deactivation MAC control element described in subclause 6.1.3.8. Furthermore, the UE maintains a sCellDeactivationTimer timer per configured SCell and deactivates the associated SCell upon its expiry. The same initial timer value applies to each instance of the sCellDeactivationTimer and it is configured by RRC. The configured SCells are initially deactivated upon addition and after a handover.

The UE shall for each TTI and for each configured SCell:

-
if the UE receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the UE shall in a TTI according to the timing defined in [2]:

-
activate the SCell; i.e. apply normal SCell operation including:

-
SRS transmissions on the SCell;

-
CQI/PMI/RI/PTI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell

-
start or restart the sCellDeactivationTimer associated with the SCell;

-
else, if the UE receives an Activation/Deactivation MAC control element in this TTI deactivating the SCell; or

-
if the sCellDeactivationTimer associated with the activated SCell expires in this TTI: 

-
in the TTI according to the timing defined in [2]:
-
deactivate the SCell;

-
stop the sCellDeactivationTimer associated with the SCell;

-
flush all HARQ buffers associated with the SCell.

-
if PDCCH on the activated SCell indicates an uplink grant or downlink assignment; or

-
if PDCCH on the Serving Cell scheduling the activated SCell indicates an uplink grant or a downlink assignment for the activated SCell:

-
restart the sCellDeactivationTimer associated with the SCell;

-
if the SCell is deactivated:

-
not transmit SRS on the SCell;

-
not report CQI/PMI/RI/PTI for the SCell;

-
not transmit on UL-SCH on the SCell;

-
not monitor the PDCCH on the SCell;

-
not monitor the PDCCH for the SCell.

“The TTI” is modified to “a TTI” is because activating SCell will not be applied in specific subframe, i.e. n+8 subframe, but in any subframe no later than SCell activation time.
3. Summary
The document discussed the SCell Activation Time, and proposed:
When a UE receives an activation command for a secondary cell in subframe n, the corresponding actions shall be applied no later than:
· subframe n+[99] if the SCell is unknown[10] on different frequency band with PCell, and signal quality is sufficient for successful cell detection on the first attempt;

· subframe n+[19] if the SCell is known[10] on different frequency band with PCell;

· subframe n+[23] if the SCell is on a carrier of intra-band continuous CA with PCell.

A SCell being known or unknown is also proposed to be defined in TS36.133.

RAN4 should send a LS to RAN1/2 if an agreement for above SCell activation time.
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