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1 Introduction
In RAN4#66bis meeting the topic of interruptions on PCell was raised in [2 – 4] and earlier in Rel-10 time-frame in [1]. In this paper, we will continue the discussion and look at some areas, which we see, beneficial to clarify.
From the discussions, we list a set of discussions topics and we recommend sending an LS to RAN2 informing about the agreements.
2 Discussion
In [4] it is discussed how the initial chipset implementations for inter-band and non-contiguous intra-band carrier aggregation most likely will be based on separate intergrated circuit chips for each radio chain. The paper also raises an option of creating solutions based on single-chip, which may have the opportunity to reduce some key parameters such as cost, area and power consumption. However, the tighter integration also comes with some challenges, which were discussed in [2 – 4] and already in [1].
Earlier, in connection with intra-band contiguous CA, it was discussed that the interrupt (or glitch) was necessary due to RF re-tuning. Now in [2 -4] it is discussed that an interrupt is needed in some implementations also for inter-band CA and intra-band non-contiguous cases. In the cases the interrupt is estimated to be maximum 2ms (while for the re-tuning case 5ms interrupt was necessary).
Proposal 1: Discuss and agree on the possible interruptions length.
Based on the papers [3, 4] it seems rather likely that there is a need to define PCell interrupts in the following situations:
1) Configuration of SCell
2) De-configuration of SCell
3) Activation of SCell
4) De-activation of SCell
5) Measurement on Scell

Proposal 2: discuss and agree when interrupts for integraded CA solutions would be needed.
The Items 1) and 2) concerning configuration and de-configuration of SCell and related interrupts seem already handled by the current RAN2 specification as discussed in [3]. What now seems to be unclear concerning the interrupt at SCell configuration and de-configuration when the actual interrupt exactly happens.
Proposal 3: Discuss and agree when the UE interrupt happens at SCell configuration and de-configuration.
Interrupts on PCell due to activation and de-activation of SCell as well as interrupts on PCell due to measurements on de-activated SCell, has been highlighted and discussed earlier in connection with intra-band contiguous CA. It was during those discussion argued e.g. in [1] that there is a potential to have significant UE power saving gains by allowing the UE to power down its circuits, which are used for the de-activated SCell operations, when no  SCell activity is needed. The power down of circuits in UE could occur due to de-activation (from activated state) or enabling powering down after having performed sufficient SCell measurements for the deactivated SCell. 
The power saving opportunities in case of inter-frequency CA is seen even greater than in case of earlier discussed intra-band contiguous CA operations. In inter-band CA the SCell chain can be powered down when not in use which enables rather significant power saving opportunities in the UE. We, therefore, see benefit of allowing interrupts for these cases and for a UEs that would need such interrupts.
Observation 1: significant power savings can be foreseen by allowing UE power down of inactive SCell related circuity.
It should be noted that not all UEs would need interrupts and this would depend on the actual implementation. The need for such interrupts should likely be known to network. Allowing such interrupts would enable the intergrated modem implementation solutions to reach same (or better) power savings as non-intergrated CA modem solutions – at the cost of having interrupts.
Proposal 4: Discuss and agree on which UE categories would need and be allowed have interrupts.
It should be noted that introducing interrupt have certain side effects. If allowing x ms interrupt the UL interrupt will in fact be x+xms. X ms from when the interrupt happens and additionally x ms due to lost UL scheduling opportunities from the x ms interrupt. Additionally the DL ack/nak will be impacted, as the DL ack/nak will be lost in the x ms interrupt gap.
It may therefore make sense to consider to introduce x ms gaps, in a similar way as for gap assisted measurements, for UEs in need of these interrupts – which will be an implementation issue. There are already clear rules how to handle ack/nak for gap assisted measurements and these rules could be adopted to apply also for this case.
Based on the discussion we propose to send an LS to RAN2 as also suggested in [3] informing RAN2 that the current agreement on PCell interruptions is not restricted to intra-band contiguous case. 
Proposal 5: send LS to RAN2 informing about the generic need for PCell interruptions for some UE categories.
[bookmark: _GoBack]Another question to include in this discussion concerns normal inter-frequency measurement for such a UE using integrated implementation.
3 Conclusions 
In this paper we discussed the topic of interruptions on PCell was raised in [2 – 4] and earlier in Rel-10 time-frame in [1]. Based on the discussion we propose and observe:
Proposal 1: Discuss and agree on the possible interruptions length.
Proposal 2: discuss and agree when interrupts for integraded CA solutions would be needed.
Proposal 3: Discuss and agree when the UE interrupt happens at SCell configuration and de-configuration.
Proposal 4: Discuss and agree on which UE categories would need and be allowed have interrupts.
Proposal 5: send LS to RAN2 informing about the generic need for PCell interruptions for some UE categories.
Observation 1: significant power savings can be foreseen by allowing UE power down of inactive SCell related circuity.
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