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1. Introduction

In the last RAN4 meeting the RRM requirements for TDD-FDD CA were defined in TS 36.133. RAN4 is also currently defining the RRM requirements for 3 DL CA.  

The introduction of the above carrier aggregation requirements require some updates to the UE behaviour after the measurement gap.
2. Exising UE behaviour after gaps without CA consideration
In section 8.1.2.1 of TS 36.133, Rel-12 the UE behaviour after the measurement gap when the UE is configured with gaps for inter-frequency and/or inter-RAT measurements is defined as follows:
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 SCell.

In the uplink subframe occurring immediately after the measurement gap,

-
the E-UTRAN FDD UE shall not transmit any data
-
the E-UTRAN TDD UE shall not transmit any data if the subframe occurring immediately before the measurement gap is a downlink subframe. 

-
whether the E-UTRAN TDD UE can transmit data or not is up to the UE implementation if the subframe occurring immediately before the measurement gap is an uplink subframe.
The above requirements don’t consider if the UE is configured with one or two SCells. The requirements also assume that the UE is served by either TDD or FDD. However in TDD-FDD CA in Rel-12 the same UE is configured with two serving cells: one TDD and one FDD. Therefore the above UE behaviour needs to be updated to include CA aspects.  
2 UE behaviour after gaps with CA consideration
In release 12 the UE behaviour should account for TDD-FDD CA with 2 DL CCs and 1 UL CC; 2 UL CA with 2 DL/2 UL CCs; and 3 DL CA with 3 DL CA and 2 UL CCs.   
With respect to TDD-FDD CA, the PCell can belong to FDD or TDD. Therefore the UE behaviour should be defined with respect to the duplex mode of the PCell rather than the duplex mode of the UE. 
In all but one cases of UE behaviour after the measurement gaps, the UE behaviour depends on the subframe (UL or DL) just before the measurement i.e. subframe on the serving cell in single carrier case. In CA since UE is configured with more than one serving cell, therefore the UE behaviour should be based on the subframe just before the gap on any of the serving cells (i.e. on any of PCell and SCell(s)).

Based on the above arguments the proposed UE behaviour which will apply to all cases (single carrier, TDD-FDD CA as well as CA within the same duplex mode) is shown below:

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 SCell.

In the uplink subframe occurring immediately after the measurement gap,
-
the UE shall not transmit any data if the PCell belongs to E-UTRAN FDD
-
the shall not transmit any data if:

· the PCell belongs to E-UTRAN TDD and
·  the subframe occurring immediately before the measurement gap is a downlink subframe on any of the PCell and one or two SCells. 
-
whether the UE can transmit data or not is up to the UE implementation if:

· the PCell belongs to E-UTRAN TDD and
· the subframe occurring immediately before the measurement gap is an uplink subframe in any of the PCell and one or two SCells.
3 Summary
In this paper we have analysed the impact of the UE behaviour after the gap when UE is configured with CA (TDD-FDD CA or in CA within the same duplex mode). The proposed UE behaviour is expressed in a general way so that the same set of requirements is applicable for single carrier, TDD-FDD CA and CA within the same duplex mode (i.e. TDD CA or FDD CA). The CR containing these changes is provided in [1]. 
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