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Next Modified Subclause
7.7
SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation

7.7.1
Introduction

This section defines requirements for the delay within which the UE shall be able to activate a deactivated or dormant SCell, deactivate an activated or dormant SCell, or hibernate a deactivated or activated SCell in E-UTRA carrier aggregation. The requirements are applicable to an E-UTRA carrier aggregation capable UE which has been configured with up to six downlink Scells. 

This section also defines requirements for the delay within which the UE shall be able to directly activate or directly hibernate a SCell in E-UTRA carrier aggregation. The requirements for dormant SCell are applicable for up [N] SCell(s).
If multiple downlink SCells are activated or deactivated in the same MAC control element as defined in [17], the requirements shall apply to each of the SCells in the MAC control element.

For UE configured with one or more FeMBMS/Unicast-mixed SCells, the requirements in Section 7.7 apply also when one or more FeMBMS/Unicast-mixed SCells are activated or deactivated.
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7.7.18
Direct SCell Activation and Hibernation Delay Requirement

The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

If the parameter sCellState is set to activated for the SCell within RRC reconfiguration message [2] then the UE capable of the direct SCell activation shall configure that SCell in activated state upon successful completion of the RRC reconfiguration procedure within the specified delay. If the parameter sCellState is set to dormant for the SCell within RRC reconfiguration message [2] then the UE capable of the direct SCell hibernation shall configure that SCell in dormant state upon successful completion of the RRC reconfiguration procedure within the specified delay. The UE capable of the direct SCell activation shall support direct activation to active state within Ndirect for at least 1 inter-band SCell or 1 intra-band SCell. The UE capable of the direct SCell hibernation shall support direct hibernation to dormant state within Ndirect for at least 1 inter-band SCell or 1 intra-band SCell.

The delay within which the UE shall be able to configure one or more direct configured SCells in activated or dormant state depends upon the specified conditions.

Upon receiving directly activated or directly hibernated SCell configuration in subframe n, the UE shall be capable to transmit valid CSI report and apply actions as specified in [17] for the directly activated or directly hibernated SCell no later than in subframe n+Ndirect provided the following conditions are met for the SCell:

-
During the last [5] seconds before the reception of the direct SCell configuration command:

-
the UE has sent a valid measurement report for the SCell being directly activated or directly hibernated, and

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

-
SCell being directly activated or directly hibernated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2 where
Where:
Ndirect = TRRC_Process [+T1] + Ttime_direct 
TRRC_Process: It is the RRC procedure delay defined in section 11.2 of TS 36.331 [2],

T1: Delay from subframe n+ TRRC_Process until the transmission of RRCConnectionReconfigurationComplete message

Ttime_direct is the direct SCell activation delay. 
If the SCell is known, then Ttime_direct is 20ms. If the SCell is unknown, then Ttime_direct is 30ms provided the SCell can be successfully detected on the first attempt.

The UE capable of the direct SCell activation shall support direct activation of up to [2] SCell(s). The UE capable of the direct SCell hibernation shall support direct hibernation of up to [2] SCell(s). If more than one SCells are directly activated simultaneously to active state or directly hibernated simultaneously to dormant state, the direct activation or hibernation delay requirements shall be fulfilled for at least one of the SCells being directly activated or hibernated, and additional relaxation in the activation delay or hibernation delay is allowed for the rest of SCells being directly activated or hibernated simultaneously. Upon receiving the RRC reconfiguration message in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the RRC reconfiguration of jth SCell (j > 1) in dormant or activated state as specified in [17] no later than in subframe n+ Ndirect + (j-1)*(Tinterupt_window +Ttime_direct) provided the SCell can be successfully detected on the first attempt. 

Where: 

-
j (1 < j ≤ M) denotes the index of SCell indicated in the RRC reconfiguration message, where M is the number of SCells included in the RRC reconfiguration message and shall not exceed the maximum number of SCells supported by the UE, N.

-
Tinterupt_window: is the interruption window which is 5ms for FDD and 7ms for TDD.

If there is no reference signal received for the CSI measurement over the delay corresponding to the minimum requirements specified above, then the UE shall report corresponding valid CSI for the activated SCell or hibernated SCell on the next available uplink reporting resource after receiving the reference signal.

If there are no uplink resources for reporting the valid CSI in subframe n+ Ndirect + (j-1)*(Tinterupt_window + Ttime_direct) or uplink transmission is interrupted due to SRS carrier-based switching, then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

The valid CSI is based on the UE measurement and corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range) provided:

-
the conditions in section 7.7 are met over the entire SCell activation delay and

-
the conditions for CQI reporting defined in Section 7.2.3 of [3] are met.
In addition to CSI reporting defined above, UE shall also apply other actions related to the activation or hibernation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated or hibernated.

The SCell direct activation delay and direct hibernation delay specified in this section can be extended if SRS carrier-based switching occurs during the SCell direct activation or direct hibernation procedure.

If the UE is configured with only PCell then the interruption shall occur on PCell due to the direct SCell activation or hibernation of one SCell as follows:

-
When PCell belongs to E-UTRA FDD, the PCell interruption specified in section 7.8.2 shall not occur after subframe n+TRRC_Process [+T1] + Tinterupt_window.
-
When PCell belongs to E-UTRA TDD, the PCell interruption specified in section 7.8.2 shall not occur after subframe n+TRRC_Process [+T1] + Tinterupt_window.
If the UE is configured with at least one SCell in activated state then the interruption shall occur on PCell and on all the SCells in activated state due to the direct SCell activatoin or hibernation of one SCell as follows:

-
The interruption on the PCell and/or on the SCell in activated state shall not occur after subframe n+TRRC_Process [+T1] + Tinterupt_window if:

-
the PCell and/or the SCell in activated state being interrupted and the SCell being configured in activated state belong to E-UTRA TDD, where Tinterupt_window=7ms, or
-
the the SCell in activated state being interrupted and the SCell being configured in activated or dormant state belong to E-UTRA FDD and the PCell belongs to E-UTRA TDD, where Tinterupt_window=7ms.

-
Otherwise, the interruption on PCell and/or on the SCell in activated or dormant state shall not occur after subframe n+TRRC_Process [+T1] + Tinterupt_window, where Tinterupt_window=5ms.
Starting from the subframe n+ TRRC_Process [+T1] until the UE has completed the direct SCell activation to activated state or the direct SCell hibernation to dormant state, the UE shall report CQI index = 0 (out of range) if the UE has available uplink resources to report CQI for the SCell.
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7.7.19
Direct SCell Activation and Hibernation Delay Requirement at RRC Reconfiguration during Handover
The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation. The requirements apply for when the parameter sCellState is included to indicate the direct SCell activation is received in a handover command. 

The requirements in this section apply for normal handover. 

Editor’s Note: Requirements for RACH-less handover, Make-before-break handover and combined make-before break and RACH-less handover are FFS.
If the parameter sCellState is set to activated for the SCell within RRC reconfiguration message [2] then the UE capable of the direct SCell activation shall configure that SCell in activated state upon successful completion of the RRC reconfiguration procedure within the specified delay. If the parameter sCellState is set to dormant for the SCell within RRC reconfiguration message [2] then the UE capable of the direct SCell hibernation shall configure that SCell in dormant state upon successful completion of the RRC reconfiguration procedure within the specified delay. The UE capable of the direct SCell activation shall support direct activation or direct hibernation of one SCell within Ndirect. for at least [1] inter-band SCell or [1] intra-band SCell. The UE capable of the direct SCell hibernation shall support direct hibernation to dormant state within Ndirect for at least [1] inter-band SCell or [1] intra-band SCell.

The delay within which the UE shall be able to configure one or more direct configured SCells in activated or dormant state depends upon the specified conditions.

Upon receiving a handover command including directly activated or directly hibernated SCell configuration in subframe n, the UE shall be capable to transmit valid CSI report and apply actions as specified in [17] for the directly activated or directly hibernated SCell no later than in subframe n+Ndirect provided the following conditions are met for the SCell:

-
During the last [5] seconds before the reception of the handover including the direct SCell configuration command:

-
the UE has sent a valid measurement report for the SCell being directly activated or directly hibernated, and

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

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

where:
Ndirect = TRRC_process + Tinterrupt + T2 + T3 + Tinterupt_window + Ttime_direct 
TRRC_Process =20ms which is the RRC procedure delay defined for SCell addition in section 11.2 of TS 36.331 [2],

Tinterrupt is the interruption time as defined in 5.1.2.1.2 in TS36.133,
T2 is the delay for obtaining a valid TA command for the target PCell from the target PCell and the scheduling grant for sending valid CSI report in the target PCell. T2 is up to [13] subframes.
T3 is the delay for applying the received TA for upling transmission in the target PCell, and greater than or equal to 6 subframes.

Tinterupt_window is the interruption window which is 5ms for FDD and 7ms for TDD.
Ttime_direct is the direct SCell activation delay. 
If the SCell is known, then Ttime_direct is 20ms. If the SCell is unknown, then Ttime_direct is 30ms provided the SCell can be successfully detected on the first attempt.

The UE capable of the direct SCell activation shall support direct activation in handover command of up to [2] SCell(s). The UE capable of the direct SCell hibernation shall support direct hibernation in handover command of up to [2] SCell(s). If the handover command includes that more than one SCells are directly activated simultaneously to active state or directly hibernated simultaneously to dormant state, the direct activation or hibernation delay requirements shall be fulfilled for at least one of the SCells being directly activated or hibernated, and additional relaxation in the activation delay or hibernation delay is allowed for the rest of SCells being directly activated or hibernated simultaneously. Upon receiving the handover command message in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the RRC reconfiguration of jth SCell (j > 1) in dormant or activated state as specified in [17] no later than in subframe n+ Ndirect + (j-1)*(Tinterupt_window +Ttime_direct) provided the SCell can be successfully detected on the first attempt. 

Where: 
· j (1 < j ≤ M) denotes the index of SCell indicated in the handover command message, where M is the number of SCells included in the handover command message and shall not exceed the maximum number of SCells supported by the UE, N.
· Tinterupt_window: is the interruption window which is 5ms for FDD and 7ms for TDD. 

If there is no reference signal received for the CSI measurement over the delay corresponding to the minimum requirements specified above, then the UE shall report corresponding valid CSI for the activated SCell or hibernated SCell on the next available uplink reporting resource after receiving the reference signal.

If there are no uplink resources for reporting the valid CSI in subframe n+ Ndirect for the first SCell being activated or hibernated, or n+ Ndirect + (j-1)*(Tinterupt_window + Ttime_direct) for the j-th SCells being activated or hibernated, or uplink transmission is interrupted due to SRS carrier-based switching, then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

The valid CSI is based on the UE measurement and corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range) provided:

-
the conditions in section 7.7 are met over the entire SCell activation delay and

-
the conditions for CQI reporting defined in Section 7.2.3 of [3] are met.
In addition to CSI reporting defined above, UE shall also apply other actions related to the activation or hibernation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated or hibernated.

The SCell direct activation delay and direct hibernation delay specified in this section can be extended if SRS carrier-based switching occurs during the SCell direct activation or direct hibernation procedure.

Any interruption on PCell due to the direct SCell activation or hibernation of the first SCell shall occur as follows:

· When PCell belongs to E-UTRA FDD, the PCell interruption specified in section 7.8.2 shall not occur after subframe n+TRRC_Process + Tinterrupt + T2 + T3 + Tinterupt_window.
· When PCell belongs to E-UTRA TDD, the PCell interruption specified in section 7.8.2 shall not occur after subframe n+TRRC_Process + Tinterrupt + T2 + T3 + Tinterupt_window.
If the UE is configured with more than one SCell in activated or hibernation state, any interruption on PCell and on all the SCells in activated state due to the direct SCell activation or hibernation of the j-th SCell shall occur as follows:

· The interruption on the PCell and/or on the SCell in activated state shall not occur after subframe n+TRRC_Process + Tinterrupt + T2 + T3 + Tinterupt_window + (j-1)*(Tinterupt_window + Ttime_direct) if:

· the PCell and/or the SCell in activated state being interrupted and the SCell being configured in activated state belong to E-UTRA TDD, where Tinterupt_window=7ms, or
· the the SCell in activated state being interrupted and the SCell being configured in activated or dormant state belong to E-UTRA FDD and the PCell belongs to E-UTRA TDD, where Tinterupt_window=7ms.

-
Otherwise, the interruption on PCell and/or on the SCell in activated or dormant state shall not occur after subframe n+TRRC_Process + Tinterrupt + T2 + T3 +  Tinterupt_window + (j-1)*(Tinterupt_window + Ttime_direct), where Tinterupt_window=5ms.
Starting from the subframe n+ TRRC_Process + Tinterrupt + T2 + T3 + Tinterupt_window until the UE has completed the direct SCell activation to activated state or the direct SCell hibernation to dormant state, the UE shall report CQI index = 0 (out of range), provided that the UE has available uplink resources to report CQI for the SCell.
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