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Discussion 
1.

Introduction
In RAN4#62 a way forward on interruption at Activation and Deactivation and Configuration/Deconfiguration for LTE Carrier Aggregation operations was agreed in [1]. The intention was to study the following 

· Whether to allow interruptions at deactivation when SCell measurement cycle is higher or equal to 640ms is FFS
· How to specify the requirements for interruptions
· Whether 8ms deactivation time is enough to accommodate RF retuning is FFS i.e. if interruptions at deactivation is allowed.
In this contribution we discuss potential implications and also consequences if glitches are not allowed in case of activation and deactivation. Based on the discussion we also recommend that RAN2, RAN3 and RAN1 are informed about the implications and potential LTE CA operations or deployments if RAN4 decides that glitches are not allowed.  
2. Discussion
TS36.300 v11.1.0 states in the Annex J.1 “Deployment Scenarios” the following on LTE Carrier aggregation support and LTE UL inter-band CA limitations for Rel-10:

Table J.1-1 shows some of the potential deployment scenarios for CA. In Rel-10, for the uplink, the focus is laid on the support of intra-band carrier aggregations (e.g. scenarios #1, as well as scenarios #2 and #3 when F1 and F2 are in the same band). For the downlink, all scenarios should be supported in Rel-10.
Based on this TS36.300 text it is our understanding that the RAN2 stage 2 specification allows all the LTE CA scenarios 1 to 5 to be used on adjacent carrier intra-band deployments already from Release 10 onwards but then from Release 11 onwards additional scenarios can be fully supported both for DL and UL for inter-band CA as well. 

If glitches are not at all allowed for deactivation for LTE CA as proposed in [2], it is likely to mean limitations for intra-band adjacent carrier CA operations and especially efficient operations when either different cell types are deployed for these adjacent carriers or in case macro cells are not co-located on these carriers. 
As earlier shown in the document [3], power differences between PCells and SCells may be rather large sometimes even larger than the current UE receiver image rejection requirement of 25 dB defined in TS36.101. This means that if re-tuning is not possible (i.e. glitches not allowed), the network would either need to use pre-emptive deconfiguration if power difference between PCell and SCell gets larger than what can be supported with reasonable reception performance (based on UE image rejection performance) or the device receiver performance simply gets worse and worse. Once the power difference between PCell and SCell on the adjacent carriers allow reasonable operations again, SCell would need to reconfigured again if LTE CA operations are desired to be continued. Pre-emptive deconfiguration would require additional network algorithms in order to enable detection of potential problematic situation due to large power imbalance. We would encourage RAN4 to discuss whether it is realistic to assume rather different network implementation assumptions for intra-band contiguous and inter-band CA cases. We see activation and deactivation as important device power saving method for inter-band CA with rather dynamic operations and would like to ensure that the benefits of activation and deactivation are not compromised. It is also our understanding that configuration and deconfiguration is not intended to be used frequently.
On the other hand, if re-tuning would be allowed in activation and deactivation by allowing glitches, the network would not need to use deconfiguration but deactivation instead whenever power difference between PCell and SCell become too large and thus, UE demodulation performance either for PCell or SCell (depending which one of the cells is weaker one) would get too much degraded. 
The document [2] only discusses power saving benefits of activation and deactivation, which is also the main and important benefit in case of inter-band CA. However, for adjacent carrier LTE CA deployments, where large power differences between PCell and SCell may occur, we see that UE reception performance enhancements is also important reason for doing retuning when the UE image rejection is not able to cope with the power differences. 
If RF retuning in activation and deactivation is not possible and we assume that network algorithms both for intra-band contiguous and inter-band CA are practically the same, the consequence is that the UE receiver performance may become rather poor for intra-band contiguous CA in case large power imbalances occur between PCell and SCell. Therefore, if despite the performance benefits of UE Rx retuning in intra-band adjacent carrier CA deployment cases RAN4 decides that no glitches are allowed for activation and deactivation, we propose that RAN4 informs RAN2, RAN3 and RAN1 about these limitations for intra-band contiguous CA deployments at least in the LTE CA scenarios 3 to 5 as defined in TS36.300.
3. Conclusions
In this contribution we have discussed potential implications and also consequences if glitches are not allowed in case of activation and deactivation for LTE CA. In our discussion we have focused on intra-band contiguous LTE CA deployments where noticeable power differences between PCell and Scell may occur. In this case retuning can provide performance benefits when UE receiver image rejection performance is not any longer able to cope with the large power difference. Based on the discussion we recommend that RAN2, RAN3 and RAN1 are informed about the implications and potential LTE CA operations or deployments if RAN4 decides that glitches are not allowed. To our understanding this decision would set constraints for the future adjacent carrier LTE Carrier Aggregation operations in HetNet type of environments where rather different types of cells like macro and pico cells would be deployed on adjacent CA carriers.
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