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1
Introduction
The discussion on interruptions(glitches) that may be caused at SCell activation/deactivation has been ongoing for about one and a half years in RAN4. In the previous meeting a WF was agreed in [1]. Even though some agreements were made, some details were still left FFS. In this contribution we provide further input on the open issues and point out some issues that haven’t been taken into account so far.
2
Discussion
A WF on the interruptions caused by SCell activation/deactivation was agreed in [1]. Some high level agreements were reached, however most of the details are FFS. For convinience we listed the FFS issues below:

· How to specify the requirements for interruption 

· Exact way of specifying the interruptions that occur at configuration and deconfiguration

· Exact way of specifying the interruptions that can occur at activation when SCell measurement cycle is equal to or longer than 640ms

· Whether 8ms activation time is enough to accommodate RF retuning

· Whether to allow interruptions at deactivation when SCell measurement cycle is higher or equal to 640ms
· Whether 8ms deactivation time is enough to accommodate RF retuning
In the next sections we discuss the above open issues and present our proposals.

2.1 Activation time and RF issues
In previous discussion on activation/deactivation several RF issues were not taken into account. Currently, the specifications assume a 8ms activation time and that activation can happen immediately after configuration for both inter-frequency and intra-frequency CA. The 8 ms activation time was agreed in RAN4#57 in [2] and was based on the 4ms needed by the UE to decode the MAC CE and send an ACK and 4 ms needed by the UE to apply the activation command and be ready to start monitoring PDCCH. 
With a configuration time of 15 ms that is currently specified, the shortest time from sending the configuration message until the UE has to to be able to start monitoring the SCell is 15+8=23 ms. These numbers do not take into account the time needed to bring up the SCell RF chain(such as warm-up time, AGC settling, PLL locks,etc) in the case of inter-frequency. For the case of intra-band aggregation the RF bring up time can be shortened if a single RF chain is assumed, however, the requirements should not preclude a multiple RF chain implementation. Hence, we believe that the RF bring up time should be taken into account and same requirements should be defined for both inter-frequency and intra-frequency .

Furthermore, when a Scell is activated the UE has to acquire the DL symbol timing in order to be able to demodulate the received data correctly. To acquire the timing the UE would have to perform a PSS/SSS correlation that would take about 6ms. 
Including the search time mentioned above, the time needed to bring up the RF chain and acquire the symbol timing is about 20ms. Including the activation time already defined the activation time should be extended to 28ms.
Proposal 1. The activation time should be extended to 28ms.

For the case of intra-band CA with only 1 Rx chain the RF bring up would not be necessary so the 28ms activation time could be shortened, however, as stated, it would be better to keep the requirements flexibile enough to allow different implementations. Defining the same requirements for intra-band and inter-band aggregation would also make the specifications simpler and easier to understand. Also, a difference of 10ms in activation time would not make a sensible difference in system performance.  
We believe the above 28ms requirements should be specified in 36.213 section 4.3. Consequently, an LS to RAN1 should be send to ask RAN1 to make the necessary changes to the specification. 
2.2 How to specify the requirements for interruption

In previous meetings several discussions on the length of the interruptions took place, however, no clear agreement was reached. Several past contributions mentiond that up to 3ms would be needed. We believe a 3ms interruption is feasible considering the time needed for RF reconfiguration and AGC settling. It should be noted that the aggregated carriers may not have exactly the same power so a change in the AGC setting might be needed. In Rel. 10 performance up to 6dB of power imbalance is specified, hence, it cannot be assumed that the aggregated carriers will have the same received signal power.  
Proposal 2. The allowed interruption time should be specified as 3ms.
Another issue discussed in the previous meeting was about the exact way to specify the UE behaviour with interruption and when these interruptions are allowed. Two options were mostly considered, whether an exact time when the interruption is allowed should be specified or a window during which the interruption occurs should be allowed. In the first case the interruption would most likely be allowed right after the configuration/deconfiguration command. We believe several aspects should be taken into consideration when making this decision. 

First of all, no interruptions are allowed at any time when the measurement cycle is shorter than 640ms. Because activation can happen at any time after configuration, if the interruption is not performed imediately after the configuration command it might have to happen during the first activation. This would somehow contradict the above requirement or at least require an exception.
Secondly, specifying the exact time when the UE is allowed a PCell receive interruption would give the network an exact knowledge of the UE behaviour and the eNB could make the right scheduling decisions appopriately. On the other hand, if the eNB does not have exact knowledge of when the interruption will happen there is the potential of losing some data. Specifying a time window during which an interruption would occur would bring some implementation flexibility but these gains would be very small since in case of activation the interruption will have to happen at a certain time, hence, “on request” interruption has to be implemented.

Given the above arguments, we believe it would be best to specify the exact time after configuration/deconfiguration when an interruption is allowed. 
Proposal 3. Specify the exact time when interruption is allowed after configuration for the case when SCell measurement cycle is 320ms or shorter. This could be specified relative to the time when the configuration command is received by the UE, e.g. t+15ms.
Proposal 4. For the case when the SCell measurement is 640ms or longer, the time when the interruption is allowed could be specified relative to the time when the activation command is received by the UE, e.g. t+8ms.
Proposal 5. Specify the exact time when interruption is allowed after deconfiguration. The time when the interruption is allowed could be specified relative to the time when the deconfiguration command is received by the UE, e.g. t+15ms.

 The above requirements could be specified in 36.133 like the autonomus gap requirements,e.g. through a number of ACK/NAKs. 

It should also be noted that the 28ms activation time proposed in Secetion 2.1 also includes the interruption time.

2.3 Interruptions at deactivation 

In [3] it was proposed not to allow interruptions at deactivation as this was thought to offer the best trade-off between system performance loss due to glitches and achievable power consumption gains. No interruptions at deactivation would allow frequent activation/deactivation without interruptions and at the same time enabling some power saving from the baseband processing. It should also be considered that if interruptions are allowed at deactivation and activation/deactivation happens at 300ms intervals or less then the packet loss would be above the 0.5% allowed for longer measurement cycles. This could be specified by not allowing any interruption within 300ms of the deactivation command.

 Proposal 6. Do not allow interruptions at deactivation.
 2.4 Deactivation time

The deactivation time is presently specified as 8ms. This time is not impacted by any RF changes, hence, no changes are necessary
Proposal 7. Deactivation time should be kept at 8ms if interruptions at deactivation are not allowed.
3 
Conclusions

In this paper we presented our proposals on the open issues regarding interruptions caused by RF retuning that could occur at configuration/deconfiguration and activation/deactivation. We pointed out that several RF issues(RF chain bring up, symbol acquisition time) were not taken into account when the activation time was decided and propose to update the requirements based on 28ms activation time and 3ms interruption time. 
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