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1. Introduction

In RAN2#79 meeting in Qingdao, some documents on CA glitch issue are brought up [1] [2] [3]. After discussion on the meeting, the following agreements are made [4]: 
	Agreements
1
We will extend the RRC processing delay for the RRC Connection Reconfiguration by 5 ms for cases where one or more SCells are configured or de-configured. 
FFS whether this applies only for SCell measurement cycles below 640 ms or in general.
FFS whether this applies only to intra-band contiguous carrier aggregation or also to intra-band non-contiguous and inter-band CA. RAN4 indicated this is only for contiguous intra-band.  

-
The CR is postponed until RAN4 provides us with the full picture including Activation/deactivation. 




Since glitch due to SCell activation/deactivation is pending on RAN4 feedback, we will discuss in this contribution the above two FFSes and the measurements on deactivated SCells. 
2. Discussion
2.1. The above FFS
On the first FFS above, i.e. whether this applies only for SCell measurement cycles below 640 ms or in general, we can consider the following cases: 
Case 1: RRC connection reconfiguration configures an SCell: The added SCell is in deactivated state by default. 
In the case of SCell measurement cycle being smaller than 640ms, it is better that UE retune its RF when the SCell is configured, since no interruption is allowed when UE measures deactivated SCells in this case. 
In the case of SCell measurement cycle being equal to or larger than 640ms, UE may choose the following options to retune its RF, considering that interruption is allowed:
Option 1: On RRC connection reconfiguration and keep the RF bandwidth until the SCell is de-configured.
Option 2: When performing measurements on the deactivated SCell. Then UE could choose to retune back the RF until the SCell is activated, or keep the RF bandwidth until the SCell is de-configured. 
In option 1, no interruption will occur, since the RF is kept unchanged from configuration of the SCell to the de-configuration of the SCell. However during the period when the SCell is deactivated, the wider RF bandwidth will consume more UE power. 
In option 2, since currently eNB does not know when UE would perform measurements on the deactivated SCell, eNB is not able to predict the time when UE would retune the associated RF to perform these measurements. Thus eNB may schedule other cells sharing the same RF during glitches, which will cause decline in performance. In order to avoid this, it might be necessary to specify the occasions when UE perform measurements on the deactivated SCells. 
Case 2: RRC connection reconfiguration de-configures an SCell:
When an SCell is de-configured, it is better for UE to retune the associated RF on RRC connection reconfiguration, no matter whether SCell measurement cycle is below 640ms or not, since UE would not perform any actions on this cell other than inter-frequency measurement. 
We think it is simpler to align the RRC processing delay for different SCell measurement cycles, so we prefer that UE retunes the associated RF on RRC connection reconfiguration. 
Proposal 1: The extension of RRC processing delay for the RRC Connection Reconfiguration by 5 ms for cases where one or more SCells are configured or de-configured applies regardless of the length of SCell measurement cycle. 
On the second FFS, i.e. whether this applies only to intra-band contiguous carrier aggregation or also to intra-band non-contiguous and inter-band CA, RAN4 LS [5] indicated this is only for contiguous intra-band CA case. 
In intra-band non-contiguous CA case, if UE uses one RF component to cover non-contiguous serving cells, glitch would still exist and RRC connection reconfiguration delay needs to be extended. Else if UE uses separated RF components to cover non-contiguous serving cells, glitch would not exist and there is no need to extend RRC connection reconfiguration delay. In inter-band CA case, it is likely to use separated RF components to cover inter-band cells and RRC connection reconfiguration delay may not need to be extended. In our opinion, RAN2 can assume that the extension of RRC processing delay for the RRC connection reconfiguration by 5 ms applies only to intra-band contiguous CA, unless RAN4 indicated that this applies also to intra-band non-contiguous CA and inter-band CA. 
Proposal 2: The extension of RRC processing delay for the RRC Connection Reconfiguration by 5 ms for cases where one or more SCells are configured or de-configured applies only to intra-band contiguous carrier aggregation.
2.2. Measurement on deactivated SCells 
UE performs measurements on deactivated SCells based on SCell measurement cycle. According to the RAN4 LS [5], no interruptions shall be allowed when SCell measurement cycle is less than 640ms. This is because frequent measurements on deactivated SCells will interrupt transmission on other cells sharing the same RF component if interruption is allowed, causing system performance impact. Thus no glitch is allowed when SCell measurement cycle is less than 640ms, i.e. the RF bandwidth should always cover the deactivated SCells. 
In case of SCell measurement cycle larger than or equal to 640ms, the RAN4 LS has not indicated whether interruption is allowed due to measurements on deactivated SCells. If interruption is allowed, the network should avoid schedule the cells sharing one RF component with the deactivated SCells during the 5ms glitches. With our proposal 1, glitches due to measurements on deactivated SCells would not occur, so these measurements can be performed at any time in accordance with SCell measurement cycle. 
Proposal 3: Measurements on deactivated SCells remain unchanged. 
3. Conclusion

In this document, we have discussed on the FFSes on the extension of RRC processing delay for SCells configured or de-configured and given the following proposals. 
Proposal 1: The extension of RRC processing delay for the RRC Connection Reconfiguration by 5 ms for cases where one or more SCells are configured or de-configured applies regardless of the length of SCell measurement cycle. 

Proposal 2: The extension of RRC processing delay for the RRC Connection Reconfiguration by 5 ms for cases where one or more SCells are configured or de-configured applies only to intra-band contiguous carrier aggregation.
Proposal 3: Measurements on deactivated SCells remain unchanged. 
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