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< Unchanged sections have been omitted >
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 three SCells, if configured. The UE capable of supporting multiple timing advance [2] may also be configured with one sTAG, in which case the pTAG shall contain the PCell and the sTAG shall contain one SCell with configured uplink. The other downlink SCell(s), if configured, will be contained in either the pTAG or the sTAG. 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 an sTAG, 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 both 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 the psTAG shall contain the PSCell. 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.
< Unchanged sections have been omitted >
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 three downlink SCells. The requirements shall apply for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation. 

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.
< Unchanged sections have been omitted >
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 two or three downlink SCells.

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≤3) is the maximum number of SCells supported by the UE.
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 two or three downlink SCells.

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.
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 three SCells are configured, deconfigured, activated or deactivated. The requirements shall apply for E-UTRA FDD, E-UTRA TDD and E-UTRA TDD-FDD carrier aggregation.
Note:
interruptions at SCell addition/release, activation/deactivation and during measurements on SCC 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 [2] 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 [2] 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

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

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 1 subframe.

7.8.2.7
Interruptions at SCell addition/release with multiple downlink SCells
When any number of SCells between one and three 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 an SCell 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 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 two or three 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 and already activated SCell 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, as defined in above sections.

7.9
Maximum Transmission Timing Difference in Carrier Aggregation

7.9.1
Introduction

A UE shall be capable of handling a relative propagation delay difference between the PCell and SCell to be aggregated in inter-band non-contiguous CA. 

7.9.2
Minimum Requirements for Interband Carrier Aggregation

The UE shall be capable of handling at least a relative propagation delay difference between the signals received from the PCell and the SCell at the UE receiver of up to 30.26 µs when one SCell is configured.

When two or three SCells are configured, the UE shall be capable of handling at least a relative propagation delay difference between the signals received from any pair of the serving cells (PCell and the SCells) at the UE receiver of up to 30.26 µs.

The UE shall be capable of handling a maximum uplink transmission timing difference between the pTAG and the sTAG of at least 32.47µs provided that the UE is:

-
configured with inter-band CA and

-
configured with the pTAG and the sTAG,

A UE configured with pTAG and sTAG may stop transmitting on the SCell if after timing adjusting due to received TA command the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle  as specified above.
< Unchanged sections have been omitted >
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