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1. Introduction
In the last RAN4 meeting, some documents[1][2][3] proposed modifying and clarification for SCell activation delay requirements, however no agreement is achieved. A way forward is agreed as following:
· RAN4 further investigate the minimum requirements for the following activation actions and discuss whether to adopt generic minimum requirements for them:

· Start SRS transmission in Scell 
· Start PDCCH monitoring  in/for Scell 
· trigger PHR 

The document discusses this issue, and provides proposal for modifying specification. 
2. Discussion
The SCell activation is specified as following in higher layer specification 36.321 section 5.3:
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;

-
trigger PHR according to subclause 5.4.6.

Note: here the reference [2] is specification 36.213.

It is specified as following in physical layer specification 36.213 section 4.3:

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 the minimum requirement defined in [10] and no earlier than subframe n+8, except for the following:

-
the actions related to CSI reporting 
- 
the actions related to the sCellDeactivationTimer associated with the secondary cell [8] 
which shall be applied in subframe n+8. 

Note: here the reference [8] is specification 36.321, and the reference [10] is specification 36.133.

The minimum requirement of SCell activation delay is specified in current specification 36.133 section 7.7.2 as following:
Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report for the SCell being activated no later than in subframe n+24 provided the following conditions are met for the SCell:

-
During the period equal to max([5] measCycleSCell, [5] DRX cycles) before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.

Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report for the SCell being activated no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.

If there are no uplink resources for reporting the valid CSI in subframe n+24 or n+34 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

We know from above contents extracted from specifications, the UE will active the SCell, start or restart the sCellDeactivationTimer, and trigger PHR when a SCell activation command is received. The activation of the SCell includes SRS transmissions, CQI/PMI/RI/PTI reporting, and PDCCH monitoring. The minimum requirement for these work delay is indexed to 36.133 in 36.213, and the 36.133 defines only “the UE shall be capable to transmit valid CSI report for the SCell being activated no later than in subframe n+x”. So the requirements defined in 36.133 are not complete. The time delay requirement of “Start the sCellDeactivationTimer” is specified in 36.213. The time delay requirement for “active the SCell” and “trigger PHR” should be specified in 36.133, i.e. the requirements should be specified as “the UE shall activate the SCell and trigger PHR no later than in subframe n+x”. The valid CSI report is included in “activate the SCell”, and need not further clarification.
Proposal 1：The minimum requirement for SCell activation delay is modified as “the UE shall be capable to activate the SCell and trigger PHR no later than in subframe n+x”.
The specification 36.213 further defines two exceptions to specify start or restart the sCellDeactivationTimer and report CSI reporting from subframe n + 8. In the current 36.133, it is defined as “UE be capable to transmit valid CSI report for the SCell being activated”. The CSI value reported is not defined during subframe n +8 to the SCell activated. It should be defined clearly in 36.133 that the reported CQI is 0 during this period.
The reported valid CSI is based on the measurement on CRS or CSI-RS. But CRS in TDD or CSI-RS is not always present. It should be clarified that the UE reports valid CSI using the next available uplink resource after the available reference signal after the SCell activated.
Proposal 2：It is proposed to modify for UE report valid CSI as “The UE shall report CQI index = 0 (out of range) before the SCell being activated. After the SCell is activated, the UE shall use the next available uplink resource for reporting the corresponding valid CSI after the reference signal for measurement is available.”
Base on above discussions, the modification scheme for SCell activation delay requirement is proposed in annex.
3. Summary
This document discussed the issues for the minimum requirements for SCell activation delay, and gives the following proposals:
Proposal 1：The minimum requirement for SCell activation delay is modified as “the UE shall be capable to activate the SCell and trigger PHR no later than in subframe n+x”.

Proposal 2：It is proposed to modify for UE report valid CSI as “The UE shall report CQI index = 0 (out of range) before the SCell being activated. After the SCell is activated, the UE shall use the next available uplink resource for reporting the corresponding valid CSI after the reference signal for measurement is available.”
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5. Annex: Modification Scheme
7.7.2
SCell Activation Delay Requirement for Deactivated SCell

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

Upon receiving SCell activation command for a secondary cell in subframe n, the UE shall be capable to activate the SCell and  trigger PHR no later than in subframe n+24 provided the following conditions are met for the SCell:

-
During the period equal to max([5] measCycleSCell, [5] DRX cycles) before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.

Otherwise upon receiving the SCell activation command for a secondary cell in subframe n, the UE shall be capable to activate the SCell and trigger PHR no later than in subframe n+34 provided the SCell can be successfully detected on the first attempt.

The UE shall report CQI index = 0 (out of range) before the SCell be activated. After the SCell is activated, the UE shall use the next available uplink resource after the reference signal for measurement is available for reporting the corresponding valid CSI.

The PCell interruption specified in section 8.3.3 shall not occur after subframe n+9 for E-UTRA FDD UE.

The PCell interruption specified in section 8.3.3 shall not occur after subframe n+11 for E-UTRA TDD UE.
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