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1. Introduction

RAN2 introduced for the downlink a separate activation/deactivation mechanism. RAN1 is discussing UCI on PUSCH. In the last RAN2 meeting, it was discussed to remove the implicit deactivation timer [1] but it was not agreed. As we see such timer based deactivation in RAN2 has impact UCI design on PUSCH, we discuss it in RAN1 in this document.

2. Discussion
RAN2 agreed to have a deactivation timer for each SCell. This timer is started/restarted after the reception of PDCCH/PDSCH. At timer expiry, the corresponding CC is deactivated. So the failure of PDCCH could introduce the misunderstanding on which CC is activated between eNB and UE. Such misunderstanding also brings the misunderstanding on the number of active CC.
Such misunderstanding would not happen if eNB always checks whether PDCCH is correctly received by UE by L1 ACK/NACK.  On the other hand, the eNB scheduler sometimes aborts the transmission because it retransmits more than necessary like maximum delay. Such case is recovered by RLC level retransmission for RLC AM. In case of RLC UM, the data is just aborted. Although it is not typical operation, it happens sometimes. In such condition, if L1 uplink feedback on UCI is not available, the recovery procedure could be expensive. In addition, the deactivation timer handling for aperiodic CQI, aperiodic SRS and DRX/DTX could further introduce misunderstanding between UE and eNB on which CC is activated.
RAN1 is discussing UCI on PUSCH. We discuss ACK/NACK, periodic CSI on PUSCH and aperiodic CSI on PUSCH separately. 
ACK/NACK
In the majority of the proposals, the resource for ACK/NACK is based on the configured number of CC. As the overhead by ACK/NACK is relatively less, to rely on the configured number of CC is rather acceptable. This ensures further reliability on ACK/NACK. 
Even it is based on the activated CC, we expect the resource handling of the UL-SCH is based on puncturing without rate matching. Therefore, we don't expect the impact on the UL-SCH transmission.
Periodic CSI
Although it is not concluded yet, the report would be carried over PUCCH when there is no PUSCH transmission. So we expect only one CC would be reported. The misunderstanding of which CC is activated/deactivated introduces the ambiguity whether UCI resource is reserved or not on PUSCH because CSI reports are available only activated CC. On the other hand, it might be possible to manage the misunderstanding by smarter eNB implementation if the problem is only one CC.
We expect the resource handling of the UL-SCH is based on the rate matching. Therefore, the misunderstanding would impact the UL-SCH transmission.

Aperiodic CSI

It is not concluded whether only 1 CC is reported or multiple CC is reported in aperiodic CSI reporting. On the other hand, we think to report only 1 CC on aperiodic CSI has the problem for eNB to obtain multiple CC's CSI in a short time. It delays to obtain the whole CC CSI status and it diminishes the gain of carrier aggregation especially for bursty web-type traffic. So we continue the discussion based on multiple CCs is reported in a subframe by aperiodic CSI.
In case of multiple CCs are reported in a subframe, the resource usage over PUSCH could be relatively large. In case of 5 CC, it could be around 300 to 400 bits. Always to reserve such resource based on configured number of CC is not so efficient from the system design perspective. Therefore, we think the reporting content and therefore size is somehow controlled by the activated CC. Another option is to control by only by PDCCH bit-map but such a method can be costly for PDCCH overhead. The option to combine PDCCH and activation [3] would be possible but it is still impacted by misunderstanding of activated CC.
In case of multiple CC reporting based on activated CC, it would be difficult to solve the deactivation time issue by a smart eNB implementation involving e.g. multiple blind decode trials.

We expect the resource handling of the UL-SCH is based on the rate matching. Therefore, the misunderstanding would impact the UL-SCH transmission.
3. Conclusion
This document discussed the relation between deactivation timer discussion in RAN2 and UCI on PUSCH. We think careful handling is necessary especially for aperiodic CSI. We propose to show the concern on the misunderstanding between UE and eNB on the activated carrier to RAN2 from L1 design perspective.
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