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1. Introduction
In last RAN4#64bis meeting, the way forward on SCell activation delay was agreed in [1]. The definition of warm start for SCell activation is also confirmed. The side conditions for UE to acquire SCell timing is defined as (31.3µs timing difference between SCell and PCell, and SCell Ês/Iot ≥ [-3] dB.  The following three time periods need to be defined further:
T0:
The time period for UE has measured the SCell prior to receiving a SCell activation command if the UE has acquired SCell timing.

T1:
Maximum activation delay when UE is in warm start.

T3:
The time period for UE acquire the SCell timing after received the SCell activation command.
This document will discuss further on these issues and give our proposals.
2. Discussion
2.1. T0
In current specification 36.133, it is defined as following that UE identifies a new detectable cell on the secondary component carrier.
Section 8.3.3.2.1:
When no DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on the secondary component carrier within Tidentify_scc, according to the parameter measCycleSCell where Tidentify_scc = 20 measCycleSCell
Section 8.3.3.2.1.1.3:
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 and 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.
Section 8.3.3.2.2:
When DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on the secondary component carrier within Tidentify_scc, according to the parameter measCycleSCell where Tidentify_scc = max(20 measCycleSCell, Tidentify_scc1).  Tidentify_scc1 is given in table 8.3.3.2.2-1.

Table 8.3.3.2.2-1: Requirement for Tidentify_scc1
	DRX cycle length (s)
	Tidentify_scc1 (s) (DRX cycles)

	≤0.04
	0.8 (Note1)

	0.04<DRX-cycle≤0.08
	Note2 (40)

	0.128
	3.2 (25)

	0.128<DRX-cycle≤2.56
	Note2(20)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


Section 8.3.3.2.2.1.3:
If a cell which has been detectable at least for the time period Tidentify_scc defined in section 8.3.3.2.2 becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and 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.
These specifications are for UE identifying neighbour cell on SCC under side condition of Es/Iot ≥ -6dBwhich is not applied for UE acquiring SCell timing. After all,  configured SCell is serving cell, i.e. Cell-ID is known for UE. According to the agreements for side condition for cold start, the considered maximum timing difference between SCell and PCell is only (31.3µs, and SCell Ês/Iot ≥ [-3] dB. The work for UE to do is only timing and frequency tracking, thus the time for tracking can be reduced considerably. Considering UE implementation and specification consistency, it is proposed that the requirement for SCell timing/frequency tracking is specified as times of measCycleSCell. We think [3] times of  measCycleSCell is reasonable for UE to measure the SCell to acquire SCell timing prior to receiving a SCell activation command, i.e.

Proposal 1:
T0 = [3] measCycleSCell when Non-DRX is used.
T0 = MAX{ [3] measCycleSCell, [3](DRX Cycles)} when DRX is used.
2.2. T1
Tentative definition of warm start is in [1]:

· A UE when configured with intra-band CA has fully acquired SCell timing prior to receiving an SCell activation command or;

· A UE when configured with inter-band CA has acquired SCell timing in that the UE has measured the SCell over the last T0 seconds prior to receiving an SCell activation command and; 

· UE receiver is active for receiving at least synchronization signals (PSS/SSS) and CRS on SCell
For intra-band CA, a common RF chain can be assumed for the SCell and PCell receiver. The 5ms interruption for frequency retuning specified in 36.133 should start after ACK is sent for SCell activation. According to TS36.213, the ACK feedback delay is 4ms for FDD, and 4ms ~ 13ms for TDD. So, the requirements of SCell activation including ACK feedback delay, frequency retuning delay, and timing track time for demodulation, i.e.

For FDD: T1 = 4ms + Tinterruption + Ttiming_track = 4 + 5 + [5] = [14] ms.
For TDD: T1 = 4~13ms + Tinterruption + Ttiming_track = 4~13 + 5 + [5] = [14]~[23] ms.
Here:
Ttiming_track: The time for timing track for known cell demodulation. The UE uses full bandwidth CRSs to track downlink timing. Considering the case of MBSFN subframes and TDD UL-DL configurations, [5]ms could be sufficient, since the UE can get at least subframe 0 or subframe 5 for timing tracking.

For inter-band CA, The 5ms interruption for frequency retuning is not need. The UE can activate SCell receiving more quickly. T1 would be 9ms for FDD and 9~18ms for TDD.
In most cases, 5ms for Tinterruption and Ttiming_track is not needed. The UE may report CSI before the activation delay requirements. Based on above analysis, we have the following proposal:

Proposal 2: A generic requirement is defined for FDD and TDD. The maximum activation delay on warm start is defined the same to cold-start 2, i.e. [24]ms.
2.3. T3
T3 is time period for UE acquire the SCell timing after receiveing the SCell activation command. We think the UE should get SCell timing quickly when the SCell timing is unknown but configured by network. Similar as analysis in section 2.1, [3] occasions for decoding PSS/SSS for acquiring SCell timing may be reasonable, i.e:

Proposal 3: T3 = [15]ms.

2.4. Activation delay on Cold-Start 1
In this case, SCell receiver is separated with PCell receiver. ACK for activation command is feed backed on PCell RF chain, and will not be impacted by the SCell activation time. The FDD and TDD requirements can be the same.

The requirements for SCell activation includes command decoding time (Tdecode), RF chain start-up time(Tstart-up), SCell search time(T3), and timing track time(Ttiming_track), i.e. Tactivation = Tdecode + Tstart-up + T3 + Ttiming_track = 4 + [5] + [15] + [5] = [29] ms. Considering some margin, it is proposed that:
Proposal 4: The activation delay on cold-start 1 is proposed as [32] ms for FDD and TDD.

2.5. Activation delay Requirements
As in section 2.2 and 2.3, the SCell activation time is defined as the longest time delay for a UE activating SCell in some scenarios. The UE shall complete activating a SCell before the activation delay requirements. The UE should be allowed to send CSI report to eNB if UE has completed the SCell activation before allowed maximum activation time delay, i.e. to apply normal SCell operation before the activation delay requirements.

Based on above observations, we propose defining SCell activation delay requirements in TS36.133 as following:
Text Proposal for 36.133:

In section 8.3.3.2.1 (E-UTRAN secondary component carrier measurements when no common DRX is used):
A UE shall be able to activate a deactivated SCell and apply the corresponding actions in [TS36.321] within [24]ms after receiving a SCell activation command for SCell on the same frequency band with PCell, or for SCell on a different frequency band with PCell and configured at least [3] measCycleSCell. otherwise within [32]ms.
In section 8.3.3.2.2 (E-UTRAN secondary component carrier measurements when common DRX is used):
A UE shall be able to activate a deactivated SCell and apply the corresponding actions in [TS36.321] within [24]ms after receiving a SCell activation command for SCell on the same frequency band with PCell, or for SCell on a different frequency band with PCell and configured at least MAX{[3] measCycleSCell, [3](DRX Cycles)}, otherwise within [32]ms.
In TS36.213, the Timing for Secondary Cell Activation is defined as:

When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall be applied in subframe n+8.
In TS36.321, the actions when a UE received an activation command are defined as:

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 the 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;

We think the n+8 subframe should be the earliest subframe for activation actions can be applied, not the subframe that UE must activate the SCell effectively. RAN1/2 specifications may be modified accordingly.
A LS should be sent to RAN1/2 to notify the activation delay requirements, and ask RAN1/2 considering if the relate RAN1/2 specifications should be modified.
3. Summary
The document discussed the SCell activation Time, and values for T0, T1, T3. The following proposals are given:
Proposal 1:
T0 = [3] measCycleSCell when Non-DRX is used.

T0 = MAX{ [3] measCycleSCell, [3](DRX Cycles)} when DRX is used.
Proposal 2: A generic requirement is defined for FDD and TDD. The maximum activation delay on warm start T1 is defined the same to cold-start 2, i.e. [24]ms.

Proposal 3: T3 = [15]ms.

Proposal 4: The activation delay on cold-start 1 is proposed as [32] ms for FDD and TDD.

The SCell activation delay requirements should be specified in TS36.133 and the TP is proposed in section 2.5.
A LS should be sent to RAN1/2 to notify the activation delay requirements, and ask RAN1/2 considering if the relate RAN1/2 specifications should be modified.
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