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1	Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In 3GPP WG2 79 meeting, it was discussed and agreed that for intra-band carrier aggregation, we will extend the RRC processing delay for RRC Connection Reconfiguration by 5ms [1]. However, the final decision about whether this 5ms should apply only when scellMeasurementCycle >=640ms or should apply also when scellMeasurementCycle <640ms, and whether such extended RRC processing requirement could also apply for intra-band non-contiguous carrier aggregation are postponed. 
Besides the RRC Connection Reconfiguration, glitch could also happen when the corresponding SCell is activated or deactivated, and when UE does measurement for the corresponding deactivated SCell. These issues were not discussed as well since RAN4 had not reached a conclusion for the activation/deactivation delay yet. 
In this paper, we give some of our understanding about the glitch handling for intra-band carrier aggregation. 
2	Discussion
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2.1	RRC Connection Reconfiguration processing delay
It is understood that the glitch is mainly caused by RF retuning, AGC setting, and time/frequency synchronization. It is because UE may use one single RF chain to support intra-band carrier aggregation, and before UE is configured with CA, it is likely that UE only use a narrower bandwidth RF. When carrier aggregation is configured, UE will need to retune the RF to wider bandwidth and prepare to receive/transmit. 
In [2], it only said interruption is allowed for intra-band contiguous carrier aggregation. However, since for intra-band non-contiguous carrier aggregation, it is still possible that UE could use single RF chain, for simplicity reason, we think such processing delay could apply to both contiguous and non-contiguous cases. 
It was only said in [2] that interruption is allowed for SCell configuration and de-configuration, but the scellMeasurementCycle was not mentioned. As the RF retuning, AGC setting etc. will be anyway needed regardless of the scellMeasurementCycle, so we think the extended RRC processing delay should apply to both as well. 
Proposal #1: Extended RRC Connection Reconfiguration processing delay should apply to both intra-band contiguous carrier aggregation and intra-band non-contiguous carrier aggregation case. 
Proposal #2: Extended RRC Connection Reconfiguration processing delay should apply to intra-band carrier aggregation case regardless the configured value of scellMeasurementCycle.
Because the motivation to extend the RRC processing delay is to give some time for UE to do RF retuning, AGC setting, etc, we think it is reasonable to restrict that the glitch due to SCell configuration and de-configuration could only happen during this 20ms, in other words, UE should adjust the RF during the SCell configuration/de-configuration procedure. To our understanding, the agreement in last meeting also implicitly reflected that but no explicit description, and the benefit of this restriction is to make the glitch due to SCell configuration/de-configuration more predictable at the eNB side. 
Some UE vendors may want to retune the RF when it does deactivated SCell measurement or when the SCell is activated, but since UE could not predict when eNB will activate the newly configured SCell and glitch outside the RRC Connection Reconfiguration processing delay will be not predictable by eNB, there could be the chance that activation command is transmitted during the glitch and some additional delay will be caused. But anyway, we think these are UE implementation choice and also such interruption should thanks to deactivated SCell measurement or SCell activation so should be considered sepeartely and interruption due to SCell configuration/deconfiguration should anyway happen with the SCell configuration/de-configuration RRC processing delay.
Proposal #3: Interruption on PCell due to intra-band SCell configuration/de-configuration should happen within the SCell configuration/de-configuration RRC processing delay
2.2	Glitch for activation/deactivation
It was said in [2] that glitch due to activation/deactivation is only allowed if scellMeasurementCycle >= 640ms, at the same time, RAN4 is still discussing the activation/deactivation delay under different SCell status. So RAN2 decided to wait until full picture of the activation/deactivation delay is provided by RAN4 to consider how to handle the glitch caused by activation/deactivation. 
However, it is also noted that the presence of glitch could be quite different under different UE implementation. For example, for the first activation of the newly configured SCell, there could be at least two implmenetation choices
1. UE retunes the RF upon SCell configuration, and will not retune back, Before the SCell is activated, UE could also do deactivated SCell measurement without interruption on other cell and after the SCell is activated for the first time, it could also activate the SCell without interruption.
2. UE firstly retunes the RF to wider bandwidth upon SCell configuration, does deactivated SCell measurement, after that, UE may choose to retune back to narrower bandwidth. 
Among the above two possible implementations, option #2 will cause interruption on PCell when eNB activate the SCell for the first time, while option #1 will not cause any interruption when the newly configured SCell is activated for the first time. And for the SCell activation/deactivation after that, UE will also have some different implementation choices. 
1. Some UE may choose to adjust the RF every time when the SCell is deactivated to save power
2. Some UE may choose to not adjust the RF every time when the SCell is deactivated because SCell activation/deactivation is mainly controlled by eNB so it is hard for UE to predict if eNB will activate the deactivated SCell soon. So these UE will retune the RF upon SCell configuration and will not retune back until the SCell is de-configured.
3. [bookmark: _GoBack]There could be also some implementations which could adjust the RF without interruption on PCell. 
What’s more, there could be also different implementation choice for SCell deactivation which will cause or not cause interruption. 
Given the different implementations could not be known by eNB, and eNB has to always assume the worst case to avoid scheduling during the possible interruption period, it may also cause some performance loss for those UEs who didn’t implement that way. Moreover, since there could be always possible packet loss due to different reasons, if eNB could preclude one reason in some case, it is also benefitial from the scheduling point of view. Therefore, we think a capability indicator of the presence of glitch could helpful for both eNB and UE. 
Observation #1: Report of UE needs of interruption for the intra-band SCell activation/deactivation could be helpful for scheduling and performance point of view. 

2.3	Glitch for deactivated SCell measurement
RAN4 has already defined packet loss requirement and testing to ensure no more than 0.5% packeloss due to deactivated SCell measurement, but [2] didn’t mention anything about the glitch due to deactivated SCell measurement. Because glitch is mainly caused by adjusting RF and if UE retune the RF to narrower bandwidth when the SCell is deactivated, there will be also glitch on PCell when UE does deactivated SCell measurement. 
If we assume UE will do measurement for the deactivated SCell once every scellMeasurementCycle, then to fulfill the RAN4 requirement (i.e. 0.5% packet loss), the total interruption caused by deactivated SCell measurement within a scellMeasurementCycle will need to be shorter than 640*0.5%=3.2ms (if the scellMeasurementCycle is set to 640ms) and because there will be two direction RF adjustment so the interruption for each time need to be less than 1.6ms. 
Measurement is mainly UE implementation and not predictable by eNB, so UE should try to at least avoid collision between glitch and some important procedure on PCell e.g. random access. However, such collision might be not always avoidable so it is also benefitial if eNB could know whether there will be such interruption. And if the glitch is needed by UE, some autonomous gap could be used and it should fulfil the requirement defined in RAN4. 
Observation #2: Report of UE needs of interruption for the intra-band SCell activation/deactivation is helpful from the deactivated SCell measurement aspect. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK14]Proposal #3: UE could report its need of interruption for the intra-band SCell activation/deactivation to NW. 
3	Conclusion
Proposal #1: Extended RRC Connection Reconfiguration processing delay should apply to both intra-band contiguous carrier aggregation and intra-band non-contiguous carrier aggregation case. 
Proposal #2: Extended RRC Connection Reconfiguration processing delay should apply to intra-band carrier aggregation case regardless the configured value of scellMeasurementCycle.
Proposal #3: Interruption on PCell due to intra-band SCell configuration/de-configuration should happen within the SCell configuration/de-configuration RRC processing delay
Proposal #4: UE could report its need of interruption for the intra-band SCell activation/deactivation to NW.
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