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1
Introduction
The Work Item “LTE Carrier Aggregation Enhancement beyond 5 Carriers” [1] was approved in RAN #66, with “specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation” as one of the objectives. 

One of the topics to be solved is do we need to specify a special handling for the cases when configured SCell with PUCCH is not available.
2
Discussion
2.1
RLM

In Release 10 Carrier aggregation we have not introduced RLM for SCells but we decided to rely on network to handle “loss” of SCell(s) e.g. using CQI reporting or regular RRM reporting. 

On the other hand for dual connectivity (DC) where we have cells on two different eNBs one introduced an indication (SCGFailureIndication) from the UE to the MeNB in case there is a RLF (or other failure) in the SeNB. There were many reasons why this was introduced e.g. avoid unnecessary UL interference from the UE, delays of deconfiguring SCG etc.
When one considers a SCell with PUCCH we have a situation that falls somewhere between the REL-10 CA and REL-12 DC. When a SCell with PUCCH has other SCells associated with that PUCCH losing of the PUCCH cell could mean that it is not possible to do data transmission on SCells due to missing HARQ feedback channel unless network moves HARQ feedback to available PUCCH. 
Observation 1: Losing SCell with PUCCH can have severe consequences to data transmissions on SCells associated to PUCCH that was lost unless HARQ feedback is enabled
Severity of losing SCell with PUCCH is high due to ability to send control signalling via that cell (or cells associated to PUCCH of that cell). 

Observation 2: Losing SCell with PUCCH can impact control signalling
With above observations it seems that SCell with PUCCH seems to be resembling more dual connectivity type of solution for RLM than release 10 CA RLMless solution. 

Proposal 1: As a baseline consider dual connectivity type of RLM to be applicable for SCell with PUCCH
Which would mean:
· Consider similar “in-sync” and “out-of-sync” handling for SCell with PUCCH with associated timers (similar to T313)

· Consider having similar failure indication at least for RLM as for dual connectivity

Additionally in case UE loses SCell with PUCCH it seems also that one should avoid UL transmissions on such a cell in order to minimize UL interference issues. In dual connectivity UL transmission on SCG are stopped for this reason and seems to be favourable also in the case of SCell with PUCCH.

Proposal 2: UL transmission on SCell with PUCCH should stop if UE loses connection with the SCell
This could be achieved e.g. via deactivation of any SCell associated to PUCCH of lost SCell. Details of how this is done should be left for further detailed discussions.
2.2
Activation/Deactivation

In release 10 CA we introduced activation/deactivation of SCells via MAC CE – As a baseline it seems also good to take that as a basic assumption for SCell with PUCCH in order to get all the benefits of activation/deactivation for all the SCells e.g. no need to keep SCell with PUCCH activated all the time if there is no active data transmissions ongoing.

Proposal 3: Regular SCell deactivation procedure coule be applied to all SCells – also to SCell with PUCCH

Of course one needs to also consider what kind of implications this would have for SCells that are associated to the SCell PUCCH that is being deactivated/activated. For example it seems desirable to avoid situations where SCell would not have activated PUCCH.
Observation 3: One should avoid situations of having a SCell without activated PUCCH (either PCell or SCell) 
One can achieve this with many possible ways:

· when the PUCCH on SCell is not available, all the SCells associated to that PUCCH are deactivated (either by dedicated commands from NW or implicitly)

· when the PUCCH on SCell is not available, the SCells associated to that PUCCH are reassociated to PCell PUCCH (either by dedicated commands from NW or implicitly)

· Disallow deactivation of SCell with PUCCH

Proposal 4: Discuss in RAN2 what would be most desirable way forward to avoid situation of having SCell without activated PUCCH
3
Conclusion

In this paper we discussed a situation what happens when SCell becomes unavailable due to bad radio conditions (e.g. RLF) or from deactivation/activation – This lead us to following conclusions:
Observation 1: Losing SCell with PUCCH can have severe consequences to data transmissions on SCells associated to PUCCH that was lost unless HARQ feedback is enabled
Observation 2: Losing SCell with PUCCH can impact control signalling

Proposal 1: As a baseline consider dual connectivity type of RLM to be applicable for SCell with PUCCH
Proposal 2: UL transmission on SCell with PUCCH should stop if UE loses connection with the SCell

Proposal 3: Regular SCell deactivation procedure coule be applied to all SCells – also to SCell with PUCCH

Observation 3: One should avoid situations of having a SCell without activated PUCCH (either PCell or SCell) 
Proposal 4: Discuss in RAN2 what would be most desirable way forward to avoid situation of having SCell without activated PUCCH
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