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1 Introduction
RAN4 is still discussion the activation/deactivation delay under different RF status, i.e. Cold-start1, Cold-start2, Warm-start. The latest agreement is captured in [1]

 REF _Ref339460417 \r \h 
[2]. The exact delay required has not been concluded yet. 
This paper discussed the MAC impact of such new activation/deactivation delay.
2 Discussion

From the latest R4 discussion, we have following observations that for SCell activation/deactivation:
· For activation command received at subframe n, it is not possible for SCell to complete activation at subframe n+8, which is the timing specified in the current spec.
· For deactivation command received at subframe n, SCell can be deactivated at subframe n+8. Current specification is sufficient.
In the rest of the paper, we use “current timing” as the timing specified in [6].
From [5], SCell shall be ready for following 4 actions in 8ms after receiving activation command.
1) SRS transmissions on the SCell
2) CQI/PMI/RI/PTI reporting for the SCell
3) PDCCH monitoring on the SCell
4) PDCCH monitoring for the SCell

For action 2), the CQI reporting is on PCell, so its availability actually depends on the glitch on PCell rather on the activation delay of SCell. CQI report on PCell can be resumed within 8ms for both shared or multiple received chain. So it is feasible to initiate action 2) at current timing. However, if UE is allowed to sent SCell CQI before complete activation, the SCell CQI values should be set to ”Out of Range” because UE cannot receive PDSCH on SCell.
For action 4), monitoring for cross carrier scheduling can be resumed at current timing for the similar reason as action 2). However, such early monitoring seems useless, the UE anyway cannot respond to the signaling since the SCell is not ready yet.
For action 1) and 3), considering the new activation delay, they are not possible to be ready within current timing. Therefore, it is our understanding that current spec needs to updated.
Observation:
Considering the new activation delay, the UE is not possible to complete SCell activation procedure within the current timing requirement.

For above, we can see following alternatives:

Alternative 1) Extended activation time
One alternative to solve the problem is to define a new timing requirement for SCell activation, i.e. n+x, to make sure all SCell activation operation can be done within the new timing. For simplicity, a uniform timing, e.g. the longest activation timing for all RF states, can be used. 
To define a new activation timing requires minimum effort, e.g. a R1 CR, and no R2 CR is expected. However, since the longest delay is used, network performance is degraded. Furthermore, a UE performance is forced to be aligned with the worst implementation.
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Figure 1 illustration of Alternative 1)

Alternative 2) Allow early CQI report with a new SCell activation time upper bound
As already mentioned, it is possible to allow early CQI report on PCell for SCell before SCell complete activation. For early CQI report, the reported value should be ”Out of Range”, which prevents a normal network to schedule the UE on SCell. After the SCell is ready, normal CQI value would be reported and network would notice the change and begin to schedule the UE on SCell. 

To sync the understanding of UE and network, 2 timing should be specified, a first timing for UE to start report CQI for SCell, and a second timing to define the upper bound of SCell activation time. The real SCell activation timing is between these two timing and depends on UE implementation.
The obvious benefit of this alternative is a UE performance depends its own capability not the worst implementation and therefore less degradation of network performance. Assuming current timing can still be applied for CQI report, discussion can be focused on the second timing (R4) and procedure split (R2).
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Figure 2 illustration of Alternative 2)

Proposal 1:
It is proposed to adopt Alternative 2).

3 Conclusion

It is proposed that RAN2 to discuss and decide on following proposals.
Observation:
Considering the new activation delay, the UE is not possible to complete SCell activation procedure within the current timing requirement.

Proposal 1:
It is proposed to adopt Alternative 2).

A draft CR is provided in section 5.
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5 Proposed change for Alternative 2)

5.13
Activation/Deactivation of SCells 

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 the TTI according to the timing defined in [2]:
-
start CQI/PMI/RI/PTI reporting for the SCell;
-
activate the SCell before the timing defined in [9]; i.e. apply normal SCell operation including:

-
SRS transmissions on 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.

6 Appendix 

For SCell activation:

· Cold-Start 1

· SCell RF is not activated

· Timing information is unknown

· Not possible for intraband contiguous CA

· 2 RF chains, FDD or TDD

· E.g., blind activation

· Cold-Start 2

· SCell RF is not activated

· Timing information is known

· 2 RF chains here, FDD or TDD

· I.e., intra-band contiguous CA and intra-band non-contiguous/inter-band CA with previously valid measurement

· Warm-Start

· RF is already activated. 

· Timing information is known

· Single RF chain most likely

· E.g., intra-band contiguous CA, inter-band CA with previously valid measurement 
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