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1 Introduction

In RAN4#71bis, a set of CRs for RRM requirememts for 3 DL CA were agreed (e.g., [1-4]). However, there are still some remaining issues. One of them is the TBDs for interruptions during measurements on SCC with multiple downlink SCells [5]:
If one SCell is activated and the other 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 TBD. 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 the activated SCell with up to [0.5%] probability of missed ACK/NACK when the configured measCycleSCell[2]for the deactivated SCell is TBD . 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 both SCells are deactivated, the UE is allowed due to measurements on the SCCs with deactivated SCells:

●
an interruption on PCell with up to TBD  probability of missed ACK/NACK when any of the configured measCycleSCell[2]for the two SCells is TBD . Each interruption 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

In this paper, we present our view on defining these TBDs for above scenarios. 

2 Discussion
2.1 Interruptions when there is only one deactivated SCell
For 3DL CA with two SCells, one of them may be activated and the other deactivated. In this scenario, the UE will need to perform the measurements on the cells in the SCC associated with deactivated SCell, according the configured measurement cycle measCycleSCell. In this case, the UE may turn on the RF chain with the SCC for the measurements and then turn off the RF chain for the power saving. The action of the turn on and off of the RF chain may cause the interruptions on the PCell. The impact should be the same as 2DL CA with one deactivated SCell, where the UE may turn on the RF chain with the SCC for the measurements and then turn off the RF chain for the power saving. Thus, we can follow the requirements of interruption on PCell defined for 2DL CA  to 3DL CA.

Proposal 1: For 3DL CA, when one SCell is activated and the other SCell is deactivated, the current requirement defined for 2DL can be used to define the interruptions on the PCell. That is,
If one SCell is activated and the other 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. 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

(Note: In previous meetings, there is a separate discussion for 2DL CA on the interruptions on the PCell for the measCycleSCell is 320 ms or shorter. The above proposal may be changed if the requirement for 2DL CA is changed).
Similarly, for 3DL CA the action of turning on/off the RF chain associated with one deactivated SCell may have impact on the other activated SCell. The impact on the activated SCell should be the same as that on the PCell. 
Proposal 2: For 3 DL CA, when one SCell is activated and the other SCell is deactivated, the current requirement on PCell interruption defined for 2 DL can be used to define the interruptions on the activated SCell. That is,

If one SCell is activated and the other SCell is deactivated, the UE is allowed due to measurements on the SCC with deactivated SCell:

●
an interruption on the 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. 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

2.2 Interruptions when there are two deactivated SCells
For 3DL CA with two SCells, both of them may be deactivated. First, let us take a look at the parameters for the SCC measurements in the MeasObjectEUTRA
MeasObjectEUTRA ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,

...,


[[measCycleSCell-r10



MeasCycleSCell-r10

OPTIONAL,

-- Need ON



measSubframePatternConfigNeigh-r10
MeasSubframePatternConfigNeigh-r10
OPTIONAL






-- Need ON

…
}

MeasCycleSCell-r10 ::=



ENUMERATED {sf160, sf256, sf320, sf512,














sf640, sf1024, sf1280, spare1}
MeasSubframePatternConfigNeigh-r10 ::=
CHOICE {


release








NULL,


setup








SEQUENCE {



measSubframePatternNeigh-r10


MeasSubframePattern-r10,



measSubframeCellList-r10



MeasSubframeCellList-r10
OPTIONAL
-- Cond always

}

}

As shown in above, MeasCycleSCell is defined per SCC. Thus, with both SCells being deactivated, the UE may be configured with different measurement cycles. The interruptions on the PCell will need to be defined considering the MeasCycleSCells defined for all SCCs.
Observation 1: For 3DL CA with two deactivated SCells, the interruptions on the PCell may need to consider the MeasCycleSCells defined for both SCCs.

Although the MeasCycleSCell is defined per SCC, there is, however, no parameter to control when the UE to perform the measurements, and when to turn on the RF chain for the measurements and turn off the RF chain for power saving. Since there are two SCCs, if the UE selects different times for turn on/off the RF chain, the interruptions on the PCell could be doubled. If the MeasCycleSCell is defined to be the same for both SCCs, UE selects the same times for turn on/off the RF chains for both RF chains for the SCCs, the interruptions on the PCell could keep the same. 
Observation 2: For 3DL CA with two deactivated SCells, if the MeasCycleSCells are defined to be the same for both SCCs, the interruptions on the PCell could be minimized if UE performs the measurements and turns on/off the RF chains for both RF chains for the SCCs at the same time. In this case, the interruption on the PCell should be defined as if there was only one deactivated SCell.

Observation 3: For 3DL CA with two deactivated SCells, if the MeasCycleSCells are defined differently for the SCCs, there could be:

· Case 1: Both of the MeasCycleSCells are larger than or equal to 640ms. In this case, the interruptions on the PCell could be minimized if the UE could synchronize the measurements and turn on/off the RF chain for the longer MeasCycleSCell to that for the shorter MeasCycleSCell. In this case, the interruption on the PCell should be defined as if there was only one deactivated SCell with MeasCycleSCells is larger than or equal to 640ms.
· Case 2: Both of the MeasCycleSCells are shorter than 640ms, or none of the MeasCycleSCells is larger than or equal to 640ms, in this case, interruptions on the PCell could not be allowed.
· Case 3: One of the MeasCycleSCells is shorter than 640ms, while the other is larger than or equal to 640ms. In this case, the UE is allowed to turn on/off the RF chain for the SCC with MeasCycleSCells being larger than or equal to 640ms. In this case, the interruption on the PCell should be defined as if there was only one deactivated SCell with MeasCycleSCells being larger than or equal to 640ms.
Based on above observations, we like to propose that 
· Proposal 3: For 3DL CA with two deactivated SCells, if any of MeasCycleSCells configured to be larger than or equal to 640ms, the interruption on the PCell should be defined as if there was only one deactivated SCell with MeasCycleSCells being larger than or equal to 640ms.
3 Summary 

We discussed the TBDs for interruptions during measurements on SCC with multiple downlink SCells. It is proposed that 
Proposal 1: For 3DL CA, when one SCell is activated and the other SCell is deactivated, the current requirement on PCell interruption defined for 2DL can be re-used to define the interruptions on the PCell.

Proposal 2: For 3 DL CA, when one SCell is activated and the other SCell is deactivated, the current requirement on PCell interruption defined for 2 DL can be re-used to define the interruptions on the activated SCell.
Proposal 3: For 3DL CA with two deactivated SCells, if any of MeasCycleSCells configured to be larger than or equal to 640ms, the interruption on the PCell should be defined as if there was only one deactivated SCell with MeasCycleSCells being larger than or equal to 640ms.
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