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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 four 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].
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 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then 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 ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then 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 ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 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 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 gap pattern with ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then 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 ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then 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 ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 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 four 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 four 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 UE supports ncsg-r14 and has been configured with gap pattern with ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then the UE shall not make any autonomous interruptions outside of the configured gap patterns.
If the UE does not support ncsg-r14 or not been configured with gap pattern ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 and iff 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 UE does not support ncsg-r14 or has not been configured with gap pattern ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 and if f two, three, or four 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
The requirements in this section apply for inter-band CA where PCell belongs to FDD or TDD and all the configured SCells belong to the frame structure type 3 [16], and the UE is configured with one SCell. 

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
The requirements in this section apply for inter-band CA where PCell belongs to FDD or TDD and all the configured SCells belong to the frame structure type 3 [16], and the UE is configured with up to four SCells.

If the UE supports ncsg-r14 and has been configured with gap pattern with ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 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 ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 and if f 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 ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 and if f two, three, or four 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 changes to this section

>>>> Start of changes to next section
7.10
Interruptions with RSTD Measurements with Carrier Aggregation
7.10.1
Introduction

This section contains the requirements related to the interruptions on PCell and activated SCell if configured, when performing RSTD measurements on cells belonging to at least one SCC with deactivated SCell. 

Note:
Interruptions during RSTD measurements on PCell and activated SCell if configured may not be required by all UEs.

7.10.2
Requirements
When common DRX is used, no interruption is allowed for all carrier aggregation configurations while the On Duration timer is running.

The interruption requirement considers only missed ACK/NACK due to reconfiguration of the receiver bandwidth, and not due to other causes such as RF impairments or channel conditions. 

7.10.2.1
Interruptions during RSTD measurements on SCC for intra-band CA with one downlink SCell 

If the UE supports ncsg-r14 and has been configured with gap pattern with ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then 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 ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then PCell interruptions due to RSTD measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the the PRS periodicity[image: image1.wmf]PRS

T

is 640 ms or longer. Each interruption shall not exceed 5 subframes.
7.10.2.2
Interruptions during RSTD measurements on SCC for inter-band CA with one downlink SCell 

If the UE supports ncsg-r14 and has been configured with gap pattern with ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then the UE shall not make any autonomous interruptions outside of the configured gap patterns.
If the UE does not support ncsg-r14 or not been configured with gap pattern ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 then  PCell interruptions due to RSTD measurements on SCC when the SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the PRS periodicity [image: image2.wmf]PRS

T

 is 640 ms or longer. Each interruption shall not exceed 1 subframe.

7.10.2.3
Interruptions during RSTD measurements on SCC with multiple downlink SCells

If the UE supports ncsg-r14 and has been configured with gap pattern with ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 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 ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 and iff If one SCell is activated and the other SCell is deactivated, then due to RSTD measurements on the SCC with deactivated SCell the UE is allowed:

●
an interruption on PCell with up to 0.5% probability of missed ACK/NACK when when the PRS periodicity [image: image3.wmf]PRS

T

 is 640 ms or longer. Each interruption shall not exceed: 
○
1 subframe 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 the activated SCell with up to 0.5% probability of missed ACK/NACK when the PRS periodicity[image: image4.wmf]PRS

T

is 640 ms or longer. Each interruption shall not exceed:

○
1 subframe 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 UE supports ncsg-r14 and has been configured with gap pattern with ID 1,2 or NCSG1, NCSG2, NCSG3 or NSCG4 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 ID 1,2,9, 10,11 or 12 and iff f both SCells are deactivated, then due to RSTD measurements on one or both SCCs with deactivated SCells the UE is allowed:

●
an interruption on PCell with up to 1.0% probability of missed ACK/NACK when the configure PRS periodicity[image: image5.wmf]PRS

T

is 640 ms or longer in any of the SCCs. Each interruption shall not exceed: 
○
1 subframe 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

7.10.2.4
Interruptions at overlapping RSTD and inter-frequency measurements

If the UE is configured for RSTD measurements on cells belonging to a SCC with deactivated SCell(s) and also with a measCycleSCell for performing E-UTRA carrier aggregation measurements as defined in Section 8.3 on the same SCC as configured for the RSTD measurements, then the total allowed interruption on the active serving cell(s) is the maximum of the interruption due to E-UTRA carrier aggregation measurements specified in Section 7. 8 and the interruption due to the RSTD measurements on SCC specified in this Section.

>>> End of changes to this section

>>>> Start of changes to next section
7.26
Interruptions with interfrequency measurements using per Serving Cell measurement gap
7.26.1
Introduction

This section contains the requirements related to the interruptions on PCell and activated SCell for UEs which support perServingCellMeasurementGap-r14, have indicated a perCC-ListGapIndication IE and have been configured with a per serving cell gap pattern of at least that indicated in the perCC-GapIndication IE.

7.26.2
Requirements

The UE shall not make any autonomous interruption to the PCell, or configured PSCells or SCells outside of the configured gap patterns.
