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-----------------------------------------<Start of Change>----------------------------------------
3.6
General

3.6.1
Applicability of requirements in this specification version

-
The requirements for TDD-FDD carrier aggregation are specified for two downlink and one uplink component carriers. The requirements are specified for both cases when the PCell belongs to TDD or FDD.

-
All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same uplink-downlink and special subframe configurations [16] in the PCell and SCell.

-
All the requirements for inter-band CA apply for the same uplink-downlink and special subframe configurations [16] in the PCell and SCell. Different uplink-downlink and special subframe configurations [16] in the PCell and SCell are supported for inter-band CA for UEs which:

- do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2], and

- are compliant to the requirements specified in TS 36.101 for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx.

-
All the inter-frequency requirements and requirements for measurements on deactivated carrier apply for the same uplink-downlink and special subframe configurations [16] in the PCell and SCell. Different uplink-downlink and special subframe configurations [16] in the PCell and SCell are supported for inter-frequency for UEs which:

-
do not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2], and are compliant to the requirements specified in TS 36.101 for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx.

-
Requirements for E-UTRA carrier aggregation are applicable for the CA capable UE which has been configured with at least one downlink SCell, but:

-
up to four downlink CCs intra-band contiguous and up to three downlink CCs inter-band and one uplink CC for carrier aggregation, or

-
up to three downlink CCs intra-band contiguous and up to four downlink CCs inter-band and one uplink CC for carrier aggregation, or

-
up to four downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or

-
up to five downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or

-
up to four downlink CCs and one uplink CCs for inter-band carrier aggregation, or

-
up to two downlink/uplink CCs intra-band contiguous and one downlink/uplink inter-band carrier aggregation, or

-
up to two downlink CCs intra-band contiguous and up to three downlink inter-bands and up to two uplink CCs for inter-band carrier aggregation, or

-
up to two downlink CCs intra-band non-contiguous and up to three downlink inter-bands and up to two uplink CCs for inter-band carrier aggregation, or

-
up to three downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous per sub-blocks and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous and three downlink CCs intra-band contiguous per sub-block  and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two downlink CCs intra-band contiguous and three down link CCs inter-band and one uplink CC for carrier aggregation, or

-
two downlink CCs intra-band contiguous and two downlink CCs intra-band contiguous and one downlink CC inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs and up to two uplink CCs for intra-band non-contiguous carrier aggregation, or

-
up to two downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or

-
up to two downlink CCs intra-band contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs intra-band non-contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.

-
Requirements for E-UTRA carrier aggregation for discovery signal measurements are applicable for CA capable UE which has been configured with at least one downlink SCell, but:

-
up to four downlink CCs intra-band contiguous and up to three downlink CCs inter-band and one uplink CC for carrier aggregation, or

-
up to three downlink CCs intra-band contiguous and up to four downlink CCs inter-band and one uplink CC for carrier aggregation, or

-
up to four downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or

-
up to five downlink CCs and up to two uplink CCs for intra-band contiguous carrier aggregation, or

-
up to four downlink CCs and up to one uplink CCs for inter-band carrier aggregation, or

-
up to two downlink/uplink CCs intra-band contiguous and one downlink/uplink inter-band carrier aggregation, or

-
up to two downlink CCs intra-band contiguous and up to three downlink inter-band and up to two uplink CCs for inter-band carrier aggregation, or

-
up to two downlink CCs intra-band non-contiguous and up to three downlink inter-band and up to two uplink CCs for inter-band carrier aggregation, or

-
up to three downlink CCs intra-band contiguous and one downlink intra-band non-contiguous and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous per sub-blocks and up to two uplink CCs intra-band contiguous for carrier aggregation, or
-
two sub-blocks intra-band non-contiguous with two downlink CCs intra-band contiguous and three downlink CCs intra-band contiguous per sub-block  and up to two uplink CCs intra-band contiguous for carrier aggregation, or

-
two downlink CCs intra-band contiguous and three down link CCs inter-band and one uplink CC for carrier aggregation, or

-
two downlink CCs intra-band contiguous and two downlink CCs intra-band contiguous and one downlink CC inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs and up to two uplink CCs for intra-band non-contiguous carrier aggregation, or

-
up to two downlink CCs and up to two uplink CCs for inter-band carrier aggregation, or

-
up to two downlink CCs intra-band contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs intra-band non-contiguous and one downlink inter-band and one uplink CC for carrier aggregation, or

-
up to two downlink CCs and one uplink CC for intra-band non-contiguous carrier aggregation.

-
Requirements for E-UTRA carrier aggregation, where the PCell is FDD PCell or TDD PCell and at least one downlink SCell follows the frame structure 3 and no UL SCell following the frame structure type 3 [16], are applicable for the CA capable UE, which has been configured with at least one downlink SCell but:
-
up to four downlink CCs intra-band contiguous and up to three downlink CCs inter-band and one uplink CC for carrier aggregation, or

-
up to three downlink CCs intra-band contiguous and up to four downlink CCs inter-band and one uplink CC for carrier aggregation, or
-
up to five downlink CCs and up to two uplink CCs for inter-band carrier aggregation.

-
Requirements for E-UTRA carrier aggregation, where the PCell is FDD PCell or TDD PCell, and at least one downlink SCell and one uplink SCell follow the frame structure type 3 [16], are applicable for the CA capable UE, which has been configured with at least one downlink SCell and at least one uplink SCell but:

-
up to five downlink CCs and two uplink CCs for inter-band carrier aggregation.

----------------------------------------------<End of Change>-----------------------------------

----------------------------------------------<Start of Change>-----------------------------------

7.1
UE transmit timing

7.1.1
Introduction
The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place 
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 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. The UE shall be configured with a pTAG containing the PCell. The pTAG may also contain up to six SCells, if configured. The UE capable of supporting multiple timing advances [2] may also be configured with one or two serving cells with uplink in one or two sTAG and pTAG.

The other downlink SCell(s), if configured, will be contained in either the pTAG or the sTAG(s). In pTAG, UE shall use the PCell as the reference cell for deriving the UE transmit timing for cells in the pTAG. When the UE capable of supporting multiple timing advance [2] is configured with one or two sTAG(s), the UE shall use an activated SCell from the sTAG for deriving the UE transmit timing for cells in the sTAG. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements. The requirements in clause 7 apply to all TAGs.
The UE capable of supporting dual connectivity shall be configured with one pTAG and may also be configured with one psTAG. The pTAG shall contain the PCell and may also contain one SCell, if configured. The psTAG shall contain the PSCell and may also contain one SCell, if configured. In pTAG, UE shall use the PCell as the reference cell for deriving the UE transmit timing for pTAG, and in psTAG, UE shall use the PSCell as the reference cell for deriving the UE transmit timing for psTAG. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements. The requirements in clause 7 apply to both TAGs.

The UE supporting carrier aggregation with FS3 SCells shall be configured with one pTAG and may also be configured with one sTAG. The pTAG shall contain the PCell and may also contain up to six FS3 or non-FS3 SCells. In pTAG, UE shall use the PCell as the reference cell for deriving the UE transmit timing for the cells in the pTAG. When the UE capable of supporting multiple timing advance [2] is configured with an sTAG, the sTAG shall contain at least one non-FS3 SCell and the UE shall use an activated non-FS3 SCell for deriving the UE transmit timing for cells in the sTAG. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements. The requirements in clause 7 apply to all TAGs.

----------------------------------------------<End of Change>-----------------------------------

----------------------------------------------<Start of Change>-----------------------------------

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 SCell and deactive an 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.

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.

7.7.2
SCell Activation Delay Requirement for Deactivated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

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

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Nact_known 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 where
Nact_known =24;

Nact_known =23 if the activation command is transmitted on the PDSCH with 1ms TTI and shortened processing time;

Nact_known =22 if the activation command is transmitted on the PDSCH with 1 slot TTI or with subslot TTI;
Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Nact_unknown provided the SCell can be successfully detected on the first attempt where
Nact_unknown =34;

Nact_unknown =33 if the activation command is transmitted on the PDSCH with1ms TTI and shortened processing time;

Nact_unknown =32 if the activation command is transmitted on the PDSCH with 1 slot TTI or with subslot TTI;
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 on the next available uplink reporting resource after receiving the reference signal.

The SCell activation delay specified in this section can be extended with each SRS carrier based switching to any carrier occuring during the SCell activation procedure.

If there are no uplink resources for reporting the valid CSI in subframe n+Nact_known or n+Nact_unknown 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 command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

Starting from the subframe specified in section 4.3 of [3] and until the UE has completed the SCell activation, the UE shall report CQI index = 0 (out of range) if the UE has available uplink resources to report CQI for the SCell.

7.7.3
SCell Deactivation Delay Requirement for Activated SCell

The requirements in this section shall apply for the UE configured with one downlink SCell. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall accomplish the deactivation actions specified in [17] for the SCell being deactivated no later than in subframe n+Ndeact where

Ndeact =8

Ndeact =7 if the deactivation command is transmitted on the PDSCH with 1ms TTI and shortened processing time;

Ndeact =6 if the deactivation command is transmitted on the PDSCH with 1 slot TTI or with subslot TTI;
The SCell deactivation delay specified in this section can be extended with each SRS carrier based switching to any carrier occuring during the SCell deactivation procedure.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

7.7.4
SCell Activation Delay Requirement for Deactivated SCell with Muliple Downlnk SCells

The requirements in this section shall apply for the UE configured with up to six downlink SCells. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

While activating a SCell if the UE does not receive any command to activate, deactivate, configure or deconfigure any other SCell during the SCell activation delay then the UE shall meet the SCell activation delay requirements specified in section 7.7.2.

While activating a SCell if any other SCell is activated, deactivated, configured or deconfigured by the UE then the UE shall meet the SCell activation delay requirements (Tactivate_total) according to the following expression:
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Where:

Tactivate_total is the total time to activate a SCell and is expressed in subframes.

Tactivate_basic is the SCell activation delay specified in section 7.7.2;

Ki (0 ≤ Ki ≤ [3]) is the number of times the other ith SCell is activated, deactivated, configured or deconfigured while the SCell is being activated.

N (2≤N≤6) is the maximum number of SCells supported by the UE.
While activating a SCell:

-
The interruption on the PCell and/or on the activated SCell due to the SCell activation specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 if:

-
the PCell and/or the activated SCell being interrupted and the SCell being activated belong to E-UTRA TDD, or

-
the activated SCell being interrupted and the SCell being activated belong to E-UTRA FDD and the PCell belongs to E-UTRA TDD.

-
Otherwise, the interruption on PCell and/or on the activated SCell due to the SCell activation specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9.
Starting from the subframe specified in section 4.3 of [3] and until the UE has completed the SCell activation, the UE shall report CQI index = 0 (out of range) if the UE has available uplink resources to report CQI for an SCell.

7.7.5
SCell Deactivation Delay Requirement for Activated SCell with Multiple Downlink SCells

The requirements in this section shall apply for the UE configured with up to six downlink SCells. The requirements in this section are applicable for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.

The UE shall deactivate a SCell and meet the SCell deactivation delay requirements specified in section 7.7.3 regardless of whether any other SCell is activated, deactivated, configured or deconfigured or not by the UE during the SCell deactivation delay.

While deactivating a SCell:

-
The interruption on the PCell and/or on the activated SCell due to the SCell deactivation specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 if:

-
the PCell and/or the activated SCell being interrupted and the SCell being deactivated belong to E-UTRA TDD or

-
the activated SCell being interrupted and the SCell being deactivated belong to E-UTRA FDD and the PCell belongs to E-UTRA TDD.

-
Otherwise, the interruption on PCell and/or the activated SCell due to the SCell deactivation specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9.

7.7.6
SCell Activation Delay Requirement for Deactivated PUCCH SCell

The requirements in this section shall apply for the UE configured with one downlink SCell and when PUCCH is configured for the SCell being activated.

If the UE has a valid TA for transmitting on an SCell then the UE shall be able to transmit valid CSI report and apply actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic:

Where:

-
A TA is considered to be valid provided that the TimeAlignmentTimer [2] assocated with the TAG containing the PUCCH SCell is running.

-
Tactivate_basic is the SCell activation delay as defined in section 7.7.2.

If the UE does not have a valid TA for transmitting on an SCell then the UE shall be capable to perform downlink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic and shall be capable to perform uplink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell and shall transmit valid CSI report for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH SCell, where:
Tdelay_PUCCH SCell = Tactivate_basic + T1 + T2 + T3
Where:
-
T1 is the delay uncertainty in acquiring the first available PRACH occasion in the PUCCH SCell. T1 is up to 25 subframes and the actual value of T1 shall depend upon the PRACH configuration used in the PUCCH SCell.

-
T2 is the delay for obtaining a valid TA command for the sTAG to which the SCell configured with PUCCH belongs. T2 is up to 13 subframes.

-
T3 is the delay for applying the received TA for upling transmission. T3 is 6 subframes.
The above delay requirement (Tdelay_PUCCH SCell) shall apply provided that:

-
The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected; and

-
The RA on PUCCH SCell is not interrupted by the RA on PCell otherwise additional delay to activate the SCell is expected; and

-
No SRS carrier based switching occurs during the SCell activation procedure otherwise the PUCCH SCell activation delay (Tdelay_PUCCH SCell) can be extended.
The interruption on the PCell specified in section 7.8.2 shall meet all applicable requirements in clause 7.7.2.
7.7.7
SCell Activation Delay Requirement for Deactivated PUCCH SCell with Multiple SCells

The requirements in this section shall apply for the UE configured with up to six downlink SCells and when PUCCH is configured for the SCell being activated.

If the UE has a valid TA for transmitting on a PUCCH SCell then the UE shall be able to transmit valid CSI report and apply actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+ Tactivate_total:

Where:

-
A TA is considered to be valid provided that the TimeAlignmentTimer [2] assocated with the TAG containing the PUCCH SCell is running.

-
Tactivate_total is the SCell activation delay as defined in section 7.7.4.

If the UE does not have a valid TA for transmitting on an SCell then the UE shall be capable to perform downlink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tactivate_basic and shall be capable to perform uplink actions related to the SCell activation command as specified in [17] for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH_multiple_SCells and shall transmit valid CSI report for the SCell being activated on the PUCCH SCell no later than in subframe n+Tdelay_PUCCH_multiple_SCells, where:

Tdelay_PUCCH multiple_SCells = Tactivate_total + T1 + T2 + T3
Where:

-
T1, T2 and T3 are defined in section 7.7.6
The above delay requirement (Tdelay_PUCCH _multiple_SCells) shall apply provided that:

-
The UE has received a PDCCH order to initiate RA procedure on the PUCCH SCell within Tactivate_basic otherwise additional delay to activate the SCell is expected; and

-
The RA on PUCCH SCell is not interrupted by the RA on PCell otherwise additional delay to activate the SCell is expected; and

-
No SRS carrier based switching occurs during the SCell activation procedure otherwise the PUCH SCell activation delay (Tdelay_PUCCH multiple_SCells) can be extended.
The interruption on the PCell and/or on the activated SCell specified in section 7.8.2 shall meet all applicable requirements in clause 7.7.4.
7.7.8
SCell Deactivation Delay Requirement for Activated PUCCH SCell

The requirements in this section shall apply for the UE configured with one downlink SCell and when PUCCH is configured for the SCell being activated.

The UE shall deactivate a SCell configured with PUCCH and meet the SCell deactivation delay requirements specified in section 7.7.3.
The interruption on the PCell specified in section 7.8.2 shall meet all applicable requirements in clause 7.7.3.
7.7.9
SCell Deactivation Delay Requirement for Activated PUCCH SCell with Multiple SCells

The requirements in this section shall apply for the UE configured with up to six downlink SCells and when PUCCH is configured for the SCell being deactivated.

The UE shall deactivate a SCell configured with PUCCH and meet the SCell deactivation delay requirements specified in section 7.7.5.
The interruption on the PCell and/or on the activated SCell specified in section 7.8.2 shall meet all applicable requirements in clause 7.7.5.
7.7.10
SCell Activation Delay Requirement for Deactivated SCell under Frame Structure 3

The requirements in this section shall apply for E-UTRA carrier aggregation of one FDD PCell or one TDD PCell and one SCell following the frame structure type 3 [16].

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

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Tactivate_basic_FS3, 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.
Tactivate_basic_FS3 = 16 ms + TDMTC_duration + (L+2) * TDMTC_periodicity, where
TDMTC_duration =6 ms is the DMTC duration [2],

TDMTC_periodicity is the periodicity of the DMTC [2],

L is the number of times the discovery signal occasion is not available at the UE during the SCell activation time.
Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit a valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Tactivate_basic_FS3, provided the SCell can be successfully detected on the first attempt. In this case, Tactivate_basic_FS3 is defined as follows.
Tactivate_basic_FS3 = 16 ms + TDMTC_duration + (L+3) * TDMTC_periodicity, where
TDMTC_duration = 6 ms is the DMTC duration [2],

TDMTC_periodicity is the periodicity of the DMTC [2],

L is the number of times the discovery signal occasion is not available at the UE during the SCell activation time.

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 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+ Tactivate_basic_FS3 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 command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

Starting from the subframe specified in Section 4.3 of [3] and until the UE has completed the SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if the UE has available uplink resources to report for the SCell.

7.7.11
SCell Deactivation Delay Requirement for Activated SCell under Frame Structure 3

The requirements in this section shall apply for the UE configured with one downlink SCell. The requirements in this section shall apply for E-UTRA carrier aggregation of one FDD PCell or one TDD PCell and the SCell following the frame structure type 3 [16].

Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall accomplish the deactivation actions specified in [17] for the SCell being deactivated no later than in subframe n+8.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

7.7.12
SCell Activation Delay Requirement for Deactivated SCell with Multiple Downlink SCells under Frame Structure 3

While activating a SCell, if any other SCell is activated, deactivated, configured or deconfigured by the UE, the UE shall meet the SCell activation delay requirements (Tactivate_total_FS3) according to the following expression:
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where

Tactivate_total_FS3 is the total time to activate a SCell and is expressed in subframes,

Tactivate_basic_FS3_ is the SCell activation delay for the SCell, as specified in section 7.7.10,

TDMTC_periodicity is the periodicity of the DMTC [2],

Ki (0 ≤ Ki ≤ [3]) is the number of times the other ith SCell is activated, deactivated, configured or deconfigured while the SCell is being activated,

N (2≤N≤4) is the maximum number of SCells supported by the UE.
While activating a SCell:

-
The interruption on the PCell and/or on the activated SCell specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

-
The interruption on the PCell and/or on the activated SCell specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

Starting from the subframe specified in section 4.3 of [3] and until the UE has completed the SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if the UE has available uplink resources to report for the SCell being activated.

7.7.13
SCell Deactivation Delay Requirement for Activated SCell with Multiple Downlink SCells under Frame Structure 3

The UE shall deactivate a SCell and meet the SCell deactivation delay requirements specified in section 7.7.11 regardless of whether any other SCell is activated, deactivated, configured or deconfigured or not by the UE during the SCell deactivation delay.

While deactivating a SCell:

-
The interruption on the PCell and/or on the activated SCell specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

-
The interruption on the PCell and/or on the activated SCell specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

----------------------------------------------<End of Change>-----------------------------------
----------------------------------------------<Start of Change>-----------------------------------
7.8
Interruptions with Carrier Aggregation
7.8.1
Introduction

This section contains the requirements related to the interruptions on PCell and activated SCell if configured, when up to six SCells are configured, deconfigured, activated or deactivated, or when SRS carrier based switching is performed between the configured component carriers. Unless explicitly stated otherwise, the requirements in Section 7.8 shall apply for:

-
E-UTRA FDD CA,

-
E-UTRA TDD CA,

-
E-UTRA TDD-FDD CA,

-
inter-band CA where PCell is FDD or TDD and all the SCells are following the frame structure type 3 [16] ,

-
E-UTRA CA where at least one SCell is FeMBMS/Unicast-mixed SCell.

A UE causing interruptions during measurements on deactivated SCC shall indicate to the network a need for an interruption control pattern.
Note:
interruptions at SCell addition/release, activation/deactivation and during measurements on SCC may not be required by all UEs.
Note:
interruptions during SRS carrier based switching between the configured component carriers may not be required by all UEs.
Editor’s Note:
The interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration procedure [2] for SCell addition/release or MAC control signalling [17] for SCell activation/deactivation command. How to specify this is FFS.

7.8.2
Requirements

7.8.2.1
Interruptions at SCell addition/release for intra-band CA

When an intra-band SCell is added or released as defined in [2] the UE is allowed an interruption of up to 5 subframes on PCell during the RRC reconfiguration procedure [2]. This interruption is for both uplink and downlink of PCell.
7.8.2.2
Interruptions at SCell addition/release for inter-band CA
When an inter-band SCell is added or released as defined in [2] the UE that requires interruption is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure [2]. This interruption is for both uplink and downlink of PCell.
7.8.2.3
Interruptions at SCell activation/deactivation for intra-band CA

When an intra-band SCell is activated or deactivated as defined in [17] the UE is allowed an interruption of up to 5 subframes on PCell during the activation/deactivation delay defined in Section 7.7. This interruption is for both uplink and downlink of PCell.
7.8.2.4
Interruptions at SCell activation/deactivation for inter-band CA
When an inter-band SCell is activated or deactivated as defined in [17] the UE that requires interruption is allowed an interruption of up to 1 subframe on PCell during the activation/deactivation delay defined in Section 7.7. This interruption is for both uplink and downlink of PCell.
7.8.2.5
Interruptions during measurements on SCC for intra-band CA

If the UE supports ncsg-r14 and has been configured with gap pattern with ID 0,1 and there is no inter-frequency and inter-RAT frequency layer to be monitored, the UE shall not make any autonomous interruptions outside of the configured gap patterns.

PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer.
If indicated by the network using IE allowInterruptions [2], PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK regardless of the configured measCycleSCell [2].
Each interruption shall not exceed 5 subframes.
7.8.2.6
Interruptions during measurements on SCC for inter-band CA

If the UE supports ncsg-r14 and has been configured with NCSG pattern with ID 0,1,2,3, the UE shall not make any autonomous interruptions outside of the configured gap patterns.

If the UE has been configured with gap pattern with ID 0,1 and there is no inter-frequency and inter-RAT frequency layer to be monitored, the UE shall not make any autonomous interruptions outside of the configured gap patterns.If the UE does not support ncsg-r14 or has not been configured with gap pattern with ID 0,1 or NCSG pattern with ID 0,1,2,3 or the UE has been configured with gap pattern with ID 0,1 to monitor inter-frequency/inter-RAT frequency layers, PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer.
If the UE does not support ncsg-r14 or has not been configured with gap pattern with ID 0,1 or NCSG pattern with ID 0,1,2,3 or the UE has been configured with gap pattern with ID 0,1 to monitor inter-frequency/inter-RAT frequency layers, and if indicated by the network using IE allowInterruptions [2], PCell interruptions due to measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK regardless of the configured measCycleSCell [2].
Each interruption shall not exceed 1 subframe.

7.8.2.7
Interruptions at SCell addition/release with multiple downlink SCells

When any number of SCells between one and six is added or released using the same RRCConnectionReconfiguration message as defined in [2], the UE is allowed an interruption on PCell and on any activated SCell during the RRC reconfiguration procedure as follows:

-
an interruption on PCell:

-
of up to 1 subframe, if the PCell is not in the same band as any of the SCells being added or released, or

-
of up to 5 subframes, if the PCell is in the same band as any of the SCells being added or released;

-
an interruption on any activated SCell: 

-
of up to 1 subframe, if the activated SCell is not in the same band as any of the SCells being added or released, or

-
of up to 5 subframes, if the activated SCell is in the same band as any of the SCells being added or released.

7.8.2.8
Interruptions at SCell activation/deactivation with multiple downlink SCells

When any number of SCells between one and six is activated or deactivated using the same MAC control element as defined in [17], the UE is allowed an interruption on PCell and on any activated SCell during the SCell activation/deactivation procedure [17] as follows:

-
an interruption on PCell:

-
of up to 1 subframe, if the PCell is not in the same band as any of the SCells being activated or deactivated, or

-
of up to 5 subframes, if the PCell is in the same band as any of the SCells being activated or deactivated;

-
an interruption on any activated SCell: 

-
of up to 1 subframe, if the activated SCell is not in the same band as any of the SCells being activated or deactivated, or

-
of up to 5 subframes, if the activated SCell is in the same band as any of the SCells being activated or deactivated.

7.8.2.9
Interruptions during measurements on SCC with multiple downlink SCells

If the PCell is not in the same band as any of the SCells being activated or deactivated and if the UE supports ncsg-r14 and has been configured with NCSG pattern with ID 0,1,2,3, the UE shall not make any autonomous interruptions outside of the configured gap patterns.

If the PCell is not in the same band as any of the SCells being activated or deactivated and if the UE has been configured with gap pattern with ID 0,1 and there is no inter-frequency and inter-RAT frequency layer to be monitored, the UE shall not make any autonomous interruptions outside of the configured gap patterns.

 If the PCell is in the same band as any of the SCells being activated or deactivated or if the UE does not support ncsg-r14 or has not been configured with gap pattern with ID 0,1 or NCSG pattern with ID 0,1,2,3 or the UE has been configured with gap pattern with ID 0,1 to monitor inter-frequency/inter-RAT frequency layers, when one SCell is deactivated, the UE is allowed due to measurements on the SCC with deactivated SCell:

-
an interruption on PCell with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] for the deactivated SCell is 640 ms or longer.
-
an interruption on PCell with up to 0.5% probability of missed ACK/NACK regardless of the configured measCycleSCell [2] for the deactivated SCell if indicated by the network using IE allowInterruptions [2],

Each interruption shall not exceed:

-
1 subframes if the PCell is not in the same band as the deactivated SCell

-
5 subframes if the PCell is in the same band as the deactivated SCell

-
an interruption on any activated SCell with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] for the deactivated SCell is 640 ms or longer .
-
an interruption on any activated SCell with up to 0.5% probability of missed ACK/NACK regardless of the configured measCycleSCell [2] for the deactivated SCell if indicated by the network using IE allowInterruptions [2].

Each interruption shall not exceed:

-
1 subframes if the activated SCell is not in the same band as the deactivated SCell

-
5 subframes if the activated SCell is in the same band as the deactivated SCell

If the PCell is in the same band as any of the SCells being activated or deactivated or if the UE does not support ncsg-r14 or has not been configured with gap pattern with ID 0,1 or NCSG pattern with ID 0,1,2,3 or the UE has been configured with gap pattern with ID 0,1 to monitor inter-frequency/inter-RAT frequency layers, when two, three,  four, five, or six SCells are deactivated, the UE is allowed due to measurements on the SCCs with deactivated SCells:

-
an interruption on PCell with up to 0.5% probability of missed ACK/NACK when any of the configured measCycleSCell [2] for the deactivated SCells is 640 ms or longer.
-
an interruption on PCell with up to 0.5% probability of missed ACK/NACK regardless of the configured measCycleSCell [2] for the deactivated SCells if indicated by the network using IE allowInterruptions [2].
-
an interruption on an activated SCell with up to 0.5% probability of missed ACK/NACK when any of the configured measCycleSCell [2] for the deactivated SCells is 640 ms or longer.
-
an interruption on an activated SCell with up to 0.5% probability of missed ACK/NACK regardless of the configured measCycleSCell [2] for the deactivated SCells if indicated by the network using IE allowInterruptions [2].

Each interruption on the PCell shall not exceed:

-
1 subframes if the PCell is not in the same band as any of the deactivated SCells

-
5 subframes if the PCell is in the same band as any of the deactivated SCells

Each interruption on the activated Cell shall not exceed:

-
1 subframe if the activated SCell is not in the same band as any of the deactivated SCells

-
5 subframes if the the activated SCell is in the same band as any of the deactivated SCells

7.8.2.10
Interruptions at overlapping addition/release/activation/deactivation of SCells

If a UE is commanded by the network to sequentially add/release/activate/deactivate SCells, and a new procedure of addition/release/activation/deactivation of SCell(s) takes place before the completion of previous procedure of addition/release/activation/deactivation of SCell(s), the interruptions on PCell due to sequential addition/release/activation/deactivation of SCells shall not exceed the sum of the allowed interruptions on the PCell caused by each of the addition/release/activation/deactivation  procedures, and the interruptions on already activated SCell due to sequential addition/release/activation/deactivation of SCells shall not exceed the sum of the allowed interruptions on the SCell caused by each of the addition/release/activation/deactivation procedures, as defined in above sections.

7.8.2.11
Interruptions during RSSI measurements on one SCC under Frame Structure 3
PCell interruptions due to RSSI measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when any of the configured rmtc-Period [2] and measCycleSCell [2] is 640 ms or longer.
Each allowed interruption on the PCell shall not exceed 1 subframe.

7.8.2.12
Interruptions during RSSI measurements on multiple SCCs under Frame Structure 3
If the UE supports ncsg-r14 and has been configured with NCSG pattern with ID 0,1,2,3, the UE shall not make any autonomous interruptions outside of the configured gap patterns.

If the UE has been configured with gap pattern with ID 0,1 and there is no inter-frequency and inter-RAT frequency layer to be monitored, the UE shall not make any autonomous interruptions outside of the configured gap patterns.

If the UE does not support ncsg-r14 or has not been configured with gap pattern with ID 0,1 or NCSG pattern with ID 0,1,2,3 or the UE has been configured with gap pattern with ID 0,1 to monitor inter-frequency/inter-RAT frequency layers, and if one SCell is deactivated,

- the UE is allowed due to RSSI measurements on the SCC with deactivated SCell:

-
an interruption on PCell with up to 0.5% probability of missed ACK/NACK when any of the configured rmtc-Period [2] and the configured measCycleSCell [2] for the deactivated SCell is 640 ms or longer,

-
an interruption on any activated SCell with up to 0.5% probability of missed ACK/NACK when any of the configured rmtc-Period [2] and the configured measCycleSCell [2] for the deactivated SCell is 640 ms or longer.

- no interruption is allowed if both of the configured rmtc-Period [2] and the configured measCycleSCell [2] for the deactivated SCell are below 640 ms.
If the UE does not support ncsg-r14 or has not been configured with gap pattern with ID 0,1 or NCSG pattern with ID 0,1,2,3 or the UE has been configured with gap pattern with ID 0,1 to monitor inter-frequency/inter-RAT frequency layers and if two, three, four, five, or six SCells are deactivated,

- the UE is allowed due to RSSI measurements on the SCCs with deactivated SCells:

-
an interruption on PCell with up to 0.5% probability of missed ACK/NACK when:

any of the configured rmtc-Period [2] and the configured measCycleSCell [2] for the deactivated SCells is 640 ms or longer, or

RSSI windows with the length of measDuration [2] for at least some of the SCCs with the deactivated SCells within their respective rmtc-Period [2] are not within [20] ms;  

-
an interruption on an activated SCell with up to 0.5% probability of missed ACK/NACK when:

any of the configured rmtc-Period [2] and the configured and the configured measCycleSCell [2] for the deactivated SCells is 640 ms or longer, or

RSSI windows with the length of measDuration [2] for at least some of the SCCs with the deactivated SCells within their respective rmtc-Period [2] are not within [20] ms.  

- no interruption is allowed if both of the configured rmtc-Period [2] and the configured measCycleSCell [2] for the deactivated SCell are below 640 ms and RSSI windows with the length of measDuration [2] for all the SCCs with the deactivated SCells within their respective rmtc-Period [2] are within [20] ms.
Each allowed interruption shall not exceed:

-
1 subframe on the PCell, and

-
5 subframes on the activated SCell.

7.8.2.13
Interruptions at SRS carrier based switching
A PUSCH-less SCC is a TDD SCC without PUCCH/PUSCH configured. When a UE needs to transmit periodic or aperiodic SRS [16] and/or non-contention based PRACH on a PUSCH-less SCC, the UE can perform carrier based switching to one or more PUSCH-less SCCs from a CC with PUSCH or from another PUSCH-less SCC prior to transmitting SRS and/or PRACH, [provided that:

-
switching is from a configured CC to another activated TDD CC;
-
the PUSCH-less SCCs to which SRS carrier based switching is performed is indicated by DCI SRS request field for aperiodic SRS transmission or configured via RRC [2] for periodic SRS transmission or indicated by PDCCH for PRACH;

-
the CC from which SRS carrier based switching is performed is indicated by IdexSwitchingFromCarrierlist [2];

-
 the SRS switching is not colliding with any other transmission with higher priority defined in [3];
-
the SRS switching is not colliding with PDCCH in subframe 0 and 5 as specified in [3];
-
for UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 36.331 [2], and is compliant to the requirements for inter-band CA with uplink in one E-UTRA band and without simultaneous Rx/Tx specified in TS 36.101 [5], the SRS or RACH transmission are not simultaneously scheduled with DL subframe #0 or DL subframe #5 on other CCs.

The UE shall not perform SRS carrier based switching if the above conditions cannot be met.

The interruption on PCC and each of the activated SCCs during the switching to the PUSCH-less SCC shall not exceed 2 subframes including the first subframe where SRS transmission is configured on the PUSCH-less SCC.
The interruption on PCC and each of the activated SCCs during the switching from the PUSCH-less SCC shall not exceed 2 subframes including the last subframe where SRS transmission is configured on the PUSCH-less SCC.
----------------------------------------------<End of Change>-----------------------------------
----------------------------------------------<Start of Change>-----------------------------------
8.1
General Measurement Requirements

8.1.1
Introduction

This clause contains requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The requirements are split in E-UTRA intra frequency, E-UTRA inter frequency, Inter-RAT UTRA FDD, UTRA TDD and GSM measurements. These measurements may be used by the E-UTRAN, e.g. for handover decisions. The measurement quantities are defined in [4], the measurement model is defined in [22] and measurement accuracies are specified in clause 9. Control of measurement reporting is specified in TS 36.331 [2].
When the UE is provided with IDC solution, the UE shall also perform RRM measurements and meet the corresponding requirements in clause 8.

In the requirements of Section 8.1 for the UE capable of CA and the UE configured with up to six SCells, the applicable exceptions for side conditions are specified in Annex B, Sections B.4.2 and B.4.3, respectively.
In the requirements of Section 8.1 for the UE capable of DC and the UE configured with one PSCell, the applicable exceptions for side conditions are specified in Annex B, Sections B.4.2 and B.4.3, respectively.

The requirements in Section 9 are applicable for a UE performing measurements according to Section 8.1.

8.1.2
Requirements

8.1.2.1
UE measurement capability

If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells and the UE does not support perServingCellMeasurementGap-r14 or is not configured with per serving cell measurement gaps, in order for the requirements in the following subsections to apply the E-UTRAN must provide a single measurement gap pattern with constant gap duration for concurrent monitoring of all frequency layers and RATs. If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells and the UE supports perServingCellMeasurementGap-r14 and is configured with per serving cell measurement gaps, in order for the requirements in the following subsections to apply the E-UTRAN must provide gap pattern(s) on at least each serving component carrier (per-CC) where the UE has indicated in the perCC-ListGapIndication IE that gaps are required. No gap pattern is required to be provided on the serving component carrier where UE has indicated in the the perCC-ListGapIndication IE that gaps are not required. The requirements apply if the gap on each serving cell is at least that which the UE has indicated with gapIndication in the perCC-ListGapIndication IE, and if the gapOffset, MGRP and MGL are the same for each serving component carrier.During the measurement gaps the UE:

During the measurement gaps the UE:

-
shall not transmit any data

 -
is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell.
-
is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell, PSCell, and SCell.
If the UE supporting dual connectivity is configured with PSCell, during the total interruption time as shown in Figure 8.1.2.1-1, the UE shall not transmit and receive any data in SCG.
In addition, for UE supporting E-UTRA-NR dual connectivity, if MG timing advance of 0.5ms is applied, the UE:

-
shall not transmit any data

-
is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell.
-
is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell, PSCell, and SCell.
in subframes fully or partially overlapping with the measurement gaps on E-UTRAN serving cells. The total interruption time on E-UTRAN serving cells is (MGL+1) subframes.
In the uplink subframe occurring immediately after the measurement gap,

-
if the following conditions are met then it is up to UE implementation whether or not the UE can transmit data:
-
all the serving cells belong to E-UTRAN TDD;

-
if the subframe occurring immediately before the measurement gap is an uplink subframe.

-
Otherwise the UE shall not transmit any data.

In determining the above UE behaviour in the uplink subframe occurring immediately after the measurement gap the UE shall treat a special subframe as an uplink subframe if the special subframe occurs immediately before the measurement gap, Inter-frequency and inter-RAT measurement requirements within this clause rely on the UE being configured with one measurement gap pattern unless the UE has signaled that it is capable according to the capability interFreqNeedForGaps or interRATNeedForGaps of conducting such measurements without gaps and without interruption. UEs shall only support those measurement gap patterns listed in Table 8.1.2.1-1 and table 8.1.2.1.-2 that are relevant to its measurement capabilities. UEs supporting network controlled small gap and which have signaled that they are capable of measurements without gap but requiring NCSG, can be configured with a network controlled small gap pattern in table 8.1.2.1.3-1 on all component carrier(s) to perform inter-frequency and inter-RAT measurement.
ProSe capable UE is allowed to perform ProSe transmissions during the measurement gaps that are not used for measurements if the requirements specified in section 8 for inter-frequency and inter-RAT measurements are fulfilled.

Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter1, ms)
	Measurement Purpose

	0
	6
	40
	60
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x, inter-RAT NR

	1
	6
	80
	30
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x, inter-RAT NR

	2
	3
	40
	24NOTE 1,2
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference as specified below.

inter-RAT NR

	3
	3
	80
	12NOTE 1,2
	Inter-Frequency E-UTRAN FDD and TDD for cells with time difference according as specified below.
inter-RAT NR

	[4]
	[6]
	[20]
	Note 3
	inter-RAT NR

	[5]
	6
	160
	Note 3
	inter-RAT NR

	[6]
	[4]
	[20]
	Note 3
	inter-RAT NR

	[7]
	4
	40
	Note 3
	inter-RAT NR

	[8]
	4
	80
	Note 3
	inter-RAT NR

	[9]
	[4]
	[160]
	Note 3
	inter-RAT NR

	[10]
	3
	20
	Note 3
	inter-RAT NR

	[11]
	3
	160
	Note 3
	inter-RAT NR

	[12]
	[5.5]
	[20]
	Note 3, 4
	inter-RAT NR

	[13]
	[5.5]
	40
	Note 3, 4
	inter-RAT NR

	[14]
	[5.5]
	80
	Note 3, 4
	inter-RAT NR

	[15]
	[5.5]
	160
	Note 3, 4
	inter-RAT NR

	[16]
	[3.5]
	20
	Note 3, 4
	inter-RAT NR

	[17]
	[3.5]
	40
	Note 3, 4
	inter-RAT NR

	[18]
	[3.5]
	80
	Note 3, 4
	inter-RAT NR

	[19]
	[3.5]
	160
	Note 3, 4
	inter-RAT NR

	[20]
	[1.5]
	20
	Note 3, 4
	inter-RAT NR

	[21]
	[1.5]
	40
	Note 3, 4
	inter-RAT NR

	[22]
	[1.5]
	80
	Note 3, 4
	inter-RAT NR

	[23]
	[1.5]
	[160]
	Note 3, 4
	inter-RAT NR

	NOTE 1:
When determing UE requirements using Tinter1 for GP2 and GP3, Tinter1 = [60] for GP2 and Tinter1 = [30] for GP3 shall be used.

NOTE 2:
This gap pattern is supported by UEs which support shortMeasurementGap-r14

NOTE 3:
Editor’s note:NR measurement requirement may not be scaled by Tinter
NOTE 4:
This gap pattern is applicable when per FR measurement gap is configured and one of ther serving cells in on FR2 and one of the to-be-measured cells is on FR2.


Table 8.1.2.1-2: Gap Pattern Configurations for UE supporting low density burst gap pattens

	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Number of gaps per burst
	Burst repetition period Tburst
	Measurement Purpose

	nonUniform1
	6
	40
	13
	1.28s
	Inter-Frequency E-UTRAN FDD and TDD

	nonUniform2
	6
	40
	13
	2.56s
	Inter-Frequency E-UTRAN FDD and TDD

	nonUniform3
	6
	40
	13
	5.12s
	Inter-Frequency E-UTRAN FDD and TDD

	nonUniform4
	6
	40
	13
	10.24s
	Inter-Frequency E-UTRAN FDD and TDD

	NOTE 1:
When determing UE requirements nonUniform1, nonUniform2, nonUniform3 or nonUniform4, 60ms shall be assumed as the minimum available time for inter-frequency and inter-RAT measurements during each burst..

NOTE 2:
The Gap patterns nonUniform1, nonUniform2, nonUniform3 and nonUniform4 cannot be be combined with IncMon reduced performance group


NOTE 1:
When inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern 0 can be used. For defining the inter-frequency and inter-RAT requirements Tinter1=30ms shall be assumed.
NOTE 2:
A measurement gap starts at the end of the latest subframe occurring immediately before the measurement gap among MCG serving cells subframes.
NOTE 3:
MGL is the time from start of tuning to end of retuning, which is aligned between MCG and SCG.
NOTE 4:
For GP0 and GP1 The total interruption time on SCG is 6 subframes for synchronous dual connectivity, and the total interruption time on SCG is 7 subframes for asyncrhonous dual connectivity. As shown in Figure 8.1.2.1-1, MCG subframes from i+1 to i+6 are included in total interruption time together with SCG subframes from j+1 to j+6 for synchronous dual connectivity and j+1 to j+7 for asyncrhonous dual connectivity.
NOTE 5:
For GP0 and GP1 and asynchronous dual connectivity as shown in Figure 8.1.2.1-1 (b), subframe j is regarded as the subframe occurring immediately before the measurement gap for SCG, similarly, subframe j+8 is regarded as the subframe occurring immediately after the measurement gap for SCG.

NOTE 6:
For GP2 and GP3 the total interruption time on SCG is 3 subframes for synchronous dual connectivity, and the total interruption time on SCG is 4 subframes for asyncrhonous dual connectivity. The total interrupt is applied in same spirit as shown in Figure 8.1.2.1-1. I.e. For MCG subframes from i+1 to i+3 are included in total interruption time together with SCG subframes from j+1 to j+3 for synchronous dual connectivity and j+1 to j+4 for asyncrhonous dual connectivity.
NOTE 7:
For GP2 and GP3 and asynchronous dual connectivity as shown in Figure 8.1.2.1-1 (b) with measurement gap length 3, subframe j is regarded as the subframe occurring immediately before the measurement gap for SCG, similarly, subframe j+5 is regarded as the subframe occurring immediately after the measurement gap for SCG.

NOTE 8:
nonUniform1 – nonUniform4 gap patterns are shown in figure 8.1.2.1-2. A burst repetition period Tburst is consisted of T1 and T2. During T1, UE performs measurement during the gap. During T2, UE suspends measurement gap. Both UE and eNB can assume there is no gap during T2. T1 equals to number of gaps per burst in Table 8.1.2.1-2. Tburst is configured by the higher layers.For nonUniform1 – nonUniform4 the total interruption time on SCG is same as for GP0 and GP1 for both synchronous and asynchronous dual connectivity as shown in Figure 8.1.2.1-1. For asynchronous dual connectivity as shown in Figure 8.1.2.1-1 (b), subframe j is regarded as the subframe occurring immediately before the measurement gap for SCG, similarly, subframe j+8 is regarded as the subframe occurring immediately after the measurement gap for SCG.
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Figure 8.1.2.1-1: Measurement GAP and total interruption time on MCG and SCG
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Figure 8.1.2.1-2: Non-uniform gap pattern

A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used and the minimum available time Tinter1 of 60 ms shall be assumed for the corresponding requirements.

A UE configured with gap pattern Id 2 or gap pattern Id 3, shall be able to detect a target cell if the sub frame #0 or #5 of the target cell begins no earlier than [500]uS from the start of the measurement gap and if the sub frame #0 or #5 of the target cell ends no later than [500]uS before the end of the measurement gap in case of FDD, and no later than [750]us before the end of measurement gap in case of TDD.
If the UE supporting E-UTRA carrier aggregation when configured with up to six SCCs is performing measurements on cells on PCC, inter-frequency measurements, or inter-RAT measurements, and interruption occurs on PCell or any activated SCell or both due to measurements performed on cells on an SCC with a deactivated SCell according to section 8.3, then the UE shall meet the requirements specified for each measurement in Section 8 and Section 9.
If the UE supporting E-UTRA dual connectivity when configured with a PSCell is performing measurements on cells on PCC, inter-frequency measurements, or inter-RAT measurements, then the UE shall meet the requirements specified for each measurement in Section 8 and Section 9.

A UE which indicate support for Increased UE carrier monitoring E-UTRA according to the capabilities in [2, 31] and which is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps, shall be able to monitor maximum number of layers as defined in 8.1.2.1.1.1a, and apply the MeasScaleFactor [2] defining the relaxation to the requirements for the configured carriers according to section 8.1.2.1.1a.
----------------------------------------------<End of Change>-----------------------------------
----------------------------------------------<Start of Change>-----------------------------------
8.2
Capabilities for Support of Event Triggering and Reporting Criteria

8.2.1
Introduction

This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as the measurement configuration does not exceed the requirements stated in clause 8.2.2, the UE shall meet the performance requirements defined in clause 9.
The UE can be requested to make measurements under different measurement identities defined in TS 36.331 [2]. Each measurement identity corresponds to either event based reporting, periodic reporting, logged measurement reporting [2] or no reporting. In case of event based reporting, each measurement identity is associated with an event. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of logged measurement reporting, a measurement identity is associated with one logged measurement reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.

The purpose of this clause is to set some limits on the number of different event, periodic, logged measurement and no reporting criteria the UE may be requested to track in parallel.

8.2.2
Requirements

In this clause a reporting criterion corresponds to either one event (in the case of event based reporting), or one periodic reporting criterion (in case of periodic reporting), or one logged measurement reporting criterion (in case of logged measurement reporting), or one no reporting criterion (in case of no reporting). For event based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in table 8.2.2-1.
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT(i.e. without counting other categories that the UE shall always support in parallel), the UE need not support more than the total number of reporting criteria as follows:

-
26 reporting criteria in total if the UE is not configured with any SCell or PSCell carrier frequency,

-
35 reporting criteria in total if the UE is configured with one SCell carrier frequency,

-
44 reporting criteria in total if the UE is configured with two SCell carrier frequencies,

-
53 reporting criteria in total if the UE is configured with three SCell carrier frequencies,

-
62 reporting criteria in total if the UE is configured with four SCell carrier frequencies,
-
71 reporting criteria in total if the UE is configured with five SCell carrier frequencies,
-
80 reporting criteria in total if the UE is configured with six SCell carrier frequencies,
-
35 reporting criteria in total if the UE is configured with one PSCell carrier frequency, and

-
44 reporting criteria in total if the UE is configured with one PSCell carrier frequency and one SCell carrier frequency.

Editor’s note: the total reporting criteria above are to be updated if all UEs will have to support RS-SINR measurements; the total reporting criteria are to be verified when the UE capabilities related to frame structure 3 are decided.

A UE supporting increased number of carriers to monitor beyond 3 carriers shall be able to support up to 20 reporting criteria for inter-frequency measurement category according to table 8.2.2-1. Additionally such UE shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT, the UE need not support more than the total number of reporting criteria as follows:

-
39 reporting criteria in total if the UE is not configured with any SCell carrier frequency,

-
48 reporting criteria in total if the UE is configured with one SCell carrier frequency,

-
57 reporting criteria in total if the UE is configured with two SCell carrier frequencies,

-
48 reporting criteria in total if the UE is configured with one PSCell carrier frequency,

-
57 reporting criteria in total if the UE is configured with one PSCell carrier frequency and one SCell carrier frequencies,

-
66 reporting criteria in total if the UE is configured with three SCell carrier frequencies, and

-
75 reporting criteria in total if the UE is configured with four SCell carrier frequencies
-
84 reporting criteria in total if the UE is configured with five SCell carrier frequencies
-
93 reporting criteria in total if the UE is configured with six SCell carrier frequencies
Editor’s note: the total reporting criteria above are to be updated if all UEs will have to support RS-SINR measurements; the total reporting criteria are to be verified when the UE capabilities related to frame structure 3 are decided.
----------------------------------------------<End of Change>-----------------------------------

----------------------------------------------<Start of Change>-----------------------------------
8.3.3
Measurements of a secondary component carrier

A Secondary component carrier may be activated and deactivated by MAC-CE commands as specified in [17]. The applicable performance requirements depend on whether the SCell on the corresponding frequency is actived or deactivated.

8.3.3.1
Measurements of a secondary component carrier with active SCell

When the SCell is activated, measurement performance requirements for the frequency are those given in clause 8.1.2.2(E-UTRAN intra frequency measurements and E-UTRAN intra frequency measurements with autonomous gaps). If common DRX is in use, then the requirements for that secondary component carrier are given by the applicable DRX requirements (FDD or TDD) in clause 8.1.2.2, otherwise the non DRX requirements are applicable. When highSpeedEnhancedMeasFlag is configured, the enhanced measurement requirements apply only to measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell. The applicable measurement accuracy requirements are in clause 9.1.11 (Carrier aggregation measurement accuracy)

8.3.3.2
Measurements of a secondary component carrier with deactivated SCell

This clause defines the measurement requirements of a secondary component carrier with deactivated SCell based on the parameter measCycleSCell defined in TS 36.331 [2].
8.3.3.2.1
E-UTRAN secondary component carrier measurements when no common DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on a secondary component carrier within Tidentify_scc, according to the parameter measCycleSCell where Tidentify_scc = 20 measCycleSCell
A cell shall be considered detectable when

-
RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
RS-SINR related side conditions given in Clause 9.1.17.2.1 are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH  Ês/Iot  according to Annex B.2.7 for a corresponding Band.
The measurement period for deactivated scell measurements is Tmeasure_scc according to the parameter measCycleSCell where Tmeasure_scc = 5 measCycleSCell. The UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements for 8 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc.

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 (Carrier aggregation measurement accuracy)

A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on up to six SCCs with deactivated SCell. This may cause interruptions on PCell or activated SCell(s) or both that are specified in Section 7.8.
8.3.3.2.1.1
Measurement Reporting Requirements

8.3.3.2.1.1.1
Periodic Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered measurement reports shall meet the applicable requirements in clause 9.

8.3.3.2.1.1.2
Event-triggered Periodic Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered periodic measurement reports shall meet the applicable requirements in clause 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.3.3.2.1.1.3.

8.3.3.2.1.1.3
Event Triggered Reporting

Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the applicable requirements in clause 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 where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 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 Clause 8.3.3.2.1. When L3 filtering is used or IDC autonomous denial is configured, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_scc defined in clause 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, or the UE is configured to perform SRS carrier based switching, is used an additional delay can be expected.

8.3.3.2.2
E-UTRAN secondary component carrier measurements when common DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on a 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


A cell shall be considered detectable when

-
RSRP related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Clause 9.1 are fulfilled for a corresponding Band,

-
RS-SINR related side conditions given in Clause 9.1.17.2.1 are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH Ês/Iot  according to Annex B.2.7 for a corresponding Band.
The measurement period for deactivated scell measurements is Tmeasure_scc according to the parameter measCycleSCell where Tmeasure_scc =max( 5 measCycleSCell, Tmeasure_scc1). The UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements for 8 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc. Tmeasure_scc1 is given in table 8.3.3.2.2-2

Table 8.3.3.2.2-2: Requirement for Tmeasure_scc1
	DRX cycle length (s)
	Tmeasure_scc1 (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

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

Note2: Time depends upon the DRX cycle in use


The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 (Carrier aggregation measurement accuracy).

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when making measurements of cells on up to six SCCs with deactivated SCell. This may cause interruptions (packet drops) to a PCell or activated SCell(s) or both when the PCell and the SCell belong to the same frequency band. No interruptions while the On Duration timer is running shall be allowed when common DRX is used. The requirement considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.

----------------------------------------------<End of Change>-----------------------------------

----------------------------------------------<Start of Change>-----------------------------------
8.7.2.4
Measurements of a secondary component carrier with deactivated SCell

This clause defines the measurement requirements of a secondary component carrier with deactivated SCell based on the parameter measCycleSCell defined in TS 36.331 [2].
8.7.2.4.1
E-UTRAN secondary component carrier measurements when no common DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on a secondary component carrier within Tidentify_scc_SCE, according to the parameter measCycleSCell where Tidentify_scc_CRS = 13 *measCycleSCell+ Tmeasure_scc_CRS
A cell shall be considered detectable when

-
RSRP related side condition given in Clause 9.1.15 are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH  Ês/Iot  according to Annex B.2.10 for a corresponding Band
The measurement period for deactivated scell measurements is Tmeasure_scc_CRS according to the parameter measCycleSCell shown in Tables 8.7.2.4.1-1 and 8.7.2.4.1-2.

The UE capable of SRS carrier based switching when configured to perform SRS transmission and/or PRACH transmission over one or more SCells without PUSCH shall meet the requirements defined in Section 8.7.2.4.1 provided the following condition is met:

-
minimum number of configured discovery signal occasions containing CRS based discovery signal as specified in section 8.7.2.4.1 are available for measurements at the UE in the measurement cell.
Table 8.7.2.4.1-1: Requirement to measure intra frequency cell on FDD SCC with deactivated SCell

	Measurement bandwidth[RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CRS [ms]
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6
	≥1
	5* measCycleSCell

	
[image: image7.wmf]³

25
	≥1
	3 * measCycleSCell


Table 8.7.2.4.1-2: Requirement to measure intra frequency cell on TDD SCC with deactivated SCell

	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CRS [ms]
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6
	≥2
	5* measCycleSCell

	
[image: image9.wmf]³

25
	≥2
	3 * measCycleSCell


The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc_CRS.

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.15.
A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on up to six SCCs with deactivated SCell. This may cause interruptions on PCell or activated SCell(s) or both that are specified in Section 7.8.
8.7.2.4.1.1
Measurement Reporting Requirements

8.7.2.4.1.1.1
Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in clause 9.

8.7.2.4.1.1.2
Event-triggered Periodic Reporting

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

The first report in event triggered periodic CRS based measurement reporting shall meet the requirements specified in clause 8.7.2.4.1.1.3.

8.7.2.4.1.1.3
Event Triggered Reporting

Reported measurements contained in event triggered measurement reports shall meet the requirements in clause 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 where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 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_CRS defined in Clause 8.7.2.4.1. When L3 filtering is used or IDC autonomous denial is configured, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_scc_SCE defined in clause 8.7.2.4.1 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_CRS 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, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

8.7.2.4.2
E-UTRAN secondary component carrier measurements when common DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on a secondary component carrier within Tidentify_scc, according to the parameter measCycleSCell where Tidentify_scc_SCE_DRX = 17*Max(measCycleSCell, DRX cycle length)+Tmeasure_scc_CRS_DRX. 
A cell shall be considered detectable when

-
RSRP related side condition given in Clause 9.1.15 are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH Ês/Iot  according to Annex B.2.10 for a corresponding Band
The measurement period for deactivated scell measurements is Tmeasure_scc_CRS_DRX according to the parameter measCycleSCell shown in Tables 8.7.2.4.2-1 and 8.7.2.4.2-2.

The UE capable of SRS carrier based switching when configured to perform SRS transmission and/or PRACH transmission over one or more SCells without PUSCH shall meet the requirements defined in Section 8.7.2.4.2 provided the following condition is met:

-
-minimum number of configured discovery signal occasions containing CRS based discovery signal as specified in section 8.7.2.4.2 are available for measurements at the UE in the measurement cell.
Table 8.7.2.4.2-1: Requirement to measure intrafrequency cell on FDD SCC with deactivated SCell

	Measurement bandwidth[RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CRS_DRX [ms]
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6
	≥1
	5*  Max{ measCycleSCell, DRX cycle length }
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25
	≥1
	3 *  Max{ measCycleSCell, DRX cycle length }


Table 8.7.2.4.2-2: Requirement to measure intrafrequency cell on TDD SCC with deactivated SCell

	Measurement bandwidth[RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CRS_DRX [ms]
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6
	≥2
	5*  Max{ measCycleSCell, DRX cycle length }
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25
	≥2
	3 *  Max{ measCycleSCell, DRX cycle length }


The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc_CRS_DRX.
The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.15.

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when making measurements of cells on up to six SCCs with deactivated SCell. This may cause interruptions (packet drops) to a PCell or activated SCell(s) or both when the PCell and the SCell belong to the same frequency band. No interruptions while the On Duration timer is running shall be allowed when common DRX is used. The requirement considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.

8.7.2.4.2.1
Measurement Reporting Requirements

8.7.2.4.2.1.1
Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in clause 9.

8.7.2.4.2.1.2
Event-triggered Periodic Reporting

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

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.7.2.4.2.1.3.

8.7.2.4.2.1.3
Event Triggered Reporting

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

The UE shall not send any event triggered CRS based 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 where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 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_CRS defined in Clause 8.7.2.4.2. When L3 filtering is used or IDC autonomous denial is configured, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_scc_SCE_DRX defined in clause 8.7.2.4.2 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_CRS_DRX 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, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

8.7.3
Requirements for CSI-RS based discovery signal measurements for E-UTRA carrier aggregation
8.7.3.1
Measurements of the primary component carrier

Measurements of cells on the primary component carrier shall meet all applicable requirements (FDD or TDD) in clause 8.6.3.1.

8.7.3.2
Measurements of a secondary component carrier

A Secondary component carrier may be activated and deactivated by MAC-CE commands as specified in [17]. The applicable performance requirements depend on whether the SCell on the corresponding frequency is actived or deactivated.

8.7.3.3
Measurements of a secondary component carrier with active SCell

When the SCell is activated, measurement performance requirements for the frequency are those given in clause 8.6.3.1. If common DRX is in use, then the requirements for that secondary component carrier are given by the applicable DRX requirements (FDD or TDD) in clause 8.6.3.1 , otherwise the non DRX requirements are applicable. The applicable measurement accuracy requirements are in clause 9.1.15.

8.7.3.4
Measurements of a secondary component carrier with deactivated SCell

This clause defines the measurement requirements of a secondary component carrier with deactivated SCell based on the parameter measCycleSCell defined in TS 36.331 [2].
8.7.3.4.1
E-UTRAN secondary component carrier measurements when no common DRX is used

When no DRX is in use the UE shall be able to identify a new detectable FDD or TDD TP on a secondary component carrier within Tidentify_scc_TP_SCE, according to the parameter measCycleSCell, where Tidentify_scc_TP_SCE = Tidentify_scc_SCE + Tmeasure_scc_CSI-RS,

A cell shall be considered detectable when

-
CSI-RSRP related side condition given in Clause 9.1.15 are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH  Ês/Iot  according to Annex B.2.10 for a corresponding Band
Tidentify_scc_SCE is the intra-frequency period for cell identification in section 8.7.2.4.1. Tmeasure_scc_CSI-RS is the intra-frequency period for TP measurement in table 8.7.3.4.1-1.
The measurement period for deactivated scell measurements is Tmeasure_scc_CSI-RS according to the parameter measCycleSCell as shown in tables 8.7.3.4.1-1 and 8.7.3.4.1-2.
The UE capable of SRS carrier based switching when configured to perform SRS transmission and/or RACH transmission over one or more SCells without PUSCH shall meet the requirements defined in Section 8.7.3.4.1 provided the following condition is met:

-
minimum number of configured discovery signal occasions containing CSI-RS based discovery signal as specified in section 8.7.3.4.1 is available for measurements at the UE in the measurement cell.
Table 8.7.3.4.1-1: Requirement to measure intra frequency TP on FDD SCC with deactivated SCell

	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CSI-RS [ms]

	≥ 6
	≥1
	5* measCycleSCell

	≥ 25
	≥1
	3* measCycleSCell


Table 8.7.3.4.1-2: Requirement to measure intra frequency TP on TDD SCC with deactivated SCell

	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CSI-RS [ms]

	≥ 6
	≥2
	5* measCycleSCell

	≥ 25
	≥2
	3* measCycleSCell


The UE shall be capable of performing RSRP measurements for 3 identified TPs on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc_CSI-RS.

The measurement accuracy for all measured TPs shall be as specified in the sub-clause 9.1.15.

A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on up to six SCCs with deactivated SCell. This may cause interruptions on PCell or activated SCell(s) or both that are specified in Section 7.8.
8.7.3.4.1.1
Measurement Reporting Requirements

8.7.3.4.1.1.1
Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in clause 9.

8.7.3.4.1.1.2
Event-triggered Periodic Reporting

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

The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause 8.7.3.4.1.1.3.

8.7.3.4.1.1.3
Event Triggered Reporting

Reported measurements contained in event triggered measurement reports shall meet the requirements in clause 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 where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. 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_TP_SCE defined in Clause 8.7.3.4.1. When L3 filtering is used or IDC autonomous denial is configured, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a TP which has been detectable at least for the time period Tidentify_scc_TP_SCE defined in clause 8.7.3.4.1 becomes undetectable for a period ≤ 5 seconds and then the TP becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_scc_CSI-RS provided the timing to that TP has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

8.7.3.4.2
E-UTRAN secondary component carrier measurements when common DRX is used

When DRX is in use the UE shall be able to identify a new detectable FDD or TDD TP on a secondary component carrier within Tidentify_scc_TP_SCE_DRX, according to the parameter measCycleSCell, where Tidentify_scc_TP_SC E_DRX = Tidentify_scc_SCE_DRX + Tmeasure_scc_CSI-RS_DRX,

A cell shall be considered detectable when

-
CSI-RSRP related side condition given in Clause 9.1.15 are fulfilled for a corresponding Band,

-
SCH_RP|dBm and SCH Ês/Iot  according to Annex B.2.10 for a corresponding Band
Tidentify_scc_SCE_DRX is the intra-frequency period for cell identification in section 8.7.2.4.2. Tmeasure_scc_CSI-RS_DRX is the intra-frequency period for TP measurement in table 8.7.3.4.2-1.
The measurement period for deactivated scell measurements is Tmeasure_scc_CSI-RS_DRX according to the parameter measCycleSCell as shown in tables 8.7.3.4.2-1 and 8.7.3.4.2-2.
The UE capable of SRS carrier based switching when configured to perform SRS transmission and/or RACH transmission over one or more SCells without PUSCH shall meet the requirements defined in Section 8.7.3.4.2 provided the following condition is met:

-
minimum number of configured discovery signal occasions containing CSI-RS based discovery signal as specified in section 8.7.3.4.2 is available for measurements at the UE in the measurement cell.
Table 8.7.3.4.2-1: Requirement to measure intrafrequency TP on FDD SCC with deactivated SCell

	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CSI-RS_DRX [ms]

	≥ 6
	≥1
	5* max {measCycleSCell, DRX cycle length }

	≥ 25
	≥1
	3* max {measCycleSCell, DRX cycle length }


Table 8.7.3.4.2-2: Requirement to measure intrafrequency TP on TDD SCC with deactivated SCell

	Measurement bandwidth [RB]
	Discovery signal occasion duration (ds-OccasionDuration) [ms]
	Tmeasure_scc_CSI-RS_DRX [ms]

	≥ 6
	≥2
	5* max {measCycleSCell, DRX cycle length }

	≥ 25
	≥2
	3* max {measCycleSCell, DRX cycle length }


The UE shall be capable of performing CSI-RSRP measurements for 3 identified TPs on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc_CSI-RS_DRX.
The measurement accuracy for all measured TPs shall be as specified in the sub-clause 9.1.15.

A UE may reconfigure receiver bandwidth taking into account the SCell activation/deactivation status, and when making measurements of TPs on up to six SCCs with deactivated SCell. This may cause interruptions (packet drops) to a PCell or activated SCell(s) or both when the PCell and the SCell belong to the same frequency band. No interruptions while the On Duration timer is running shall be allowed when common DRX is used. The requirement considers only interruptions due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions.

----------------------------------------------<End of Change>-----------------------------------

----------------------------------------------<Start of Change>-----------------------------------

9.1
E-UTRAN measurements

9.1.1
Introduction

The requirements in this clause are applicable for a UE:

-
in state RRC_CONNECTED
-
performing measurements with appropriate measurement gaps as defined in Clause 8.1.2.1.

-
that is synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred to as point B in the measurement model described in [25].

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The accuracy requirements are verified from the measurement report at point D in the measurement model having the higher layer filtering disabled.

In the requirements of Section 9 for the UE capable of CA and the UEs configured with up to six downlink SCell(s), the applicable exceptions for side conditions are specified in Annex B, Sections B.4.2 and B.4.3, respectively.
----------------------------------------------<End of Change>-----------------------------------
----------------------------------------------<Start of Change>-----------------------------------
9.1.11
Carrier aggregation measurement accuracy

This clause contains requirements on UE capabilities for support of E-UTRA FDD, TDD and TDD-FDD carrier aggregation. Requirements in this clause are applicable to all carrier aggregation capable UEs which have been configured with up to six downlink SCell(s). Note: This clause covers measurement accuracy requirements for frequencies corresponding to those used for the PCell and SCell(s); measurements of any other frequency are considered to be inter-frequency measurements covered by the accuracy requirements in clause 9.1.3 for inter-frequency RSRP, clause 9.1.6 for inter-frequency RSRQ, and clause 9.1.17.3 for inter-frequency RS-SINR.

The requirements in this clause apply for bandwidths defined in the bandwidth combination set for the CA configurations supported by the UE [5].

----------------------------------------------<End of Change>-----------------------------------
----------------------------------------------<Start of Change>-----------------------------------
9.1.15
Discovery signal measurements accuracy for E-UTRAN carrier aggregation
This clause contains requirements on UE capabilities for support of E-UTRA FDD, TDD and TDD-FDD carrier aggregation when discovery signal [16] is configured. Requirements in this clause are applicable to all carrier aggregation capable UEs which have been configured with up to six downlink SCell(s). Note : This clause covers measurement accuracy requirements for frequencies corresponding to those used for the PCell and SCell(s). Measurements of any other frequency are considered to be inter-frequency measurements covered by the accuracy requirements in clause 9.1.14.

The requirements in this clause apply for bandwidths defined in the bandwidth combination set for the CA configurations supported by the UE [5].
----------------------------------------------<End of Change>-----------------------------------
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