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1 Introduction
Discussions on carrier aggregation took place in RAN2#65bis and RAN2#66 and good progress has been realized in defining basic assumptions on different aspects such as user plane protocol architecture and idle mode mobility. In this contribution we are proposing to make some further steps towards defining basic assumptions and requirements regarding configuration and operation of component carriers in connected mode, taking into account recent decisions from the last RAN1 and RAN2 meetings.
2 Downlink component carrier configuration
In RAN1#57 it was agreed as a baseline to define “Separate coding of DL assignments and UL grants for each component carrier based on DCI format(s) for single carrier with an additional carrier indicator field of 0-3 bits” [1]. 
This agreement means that a UE may receive a transport block for a certain DL-SCH by monitoring the PDCCH on one carrier (the “scheduling carrier”) and receiving the PDSCH on another carrier (the “data carrier”). This makes possible for the network to configure, for a certain UE, downlink component carriers that have the role of “data carrier” for a DL-SCH but do not have the role of “scheduling carrier” for any DL-SCH. This naturally leads to the following proposal:
Proposal 1: There may be downlink component carriers from which a UE is configured to receive PDSCH but not PDCCH.
It is an obvious requirement that a UE operating with carrier aggregation has the possibility to turn off reception of the downlink carriers in case of low activity, which the DRX functionality already allows in R8 for a single carrier. In addition, it would be strongly desirable that operation with an increased number of component carriers does not result in a commensurate increase of battery consumption during periods of low activity. This translates into a proposal that turning on reception of PDCCH on one scheduling carrier does not imply turning on reception on another scheduling carrier. The same can be proposed for the reception of PDSCH on the data carriers.

Proposal 2a: It should be possible to not monitor the PDCCH of all scheduling carriers in a given sub-frame

Proposal 2b: It should be possible to not monitor the PDSCH of all data carriers in a given sub-frame

3 Uplink component carrier configuration
In R8 the feedback for DL-SCH may be provided on either PUCCH or PUSCH depending on whether the PUSCH is transmitted or not. In case a cell is configured with multiple uplink carriers, transmission on PUSCH on any of these uplink carriers may or may not take place. Thus one faces two basic options for the provision of DL-SCH feedback:
Option (a): Feedback for a given DL-SCH is always transmitted from the PUCCH or PUSCH of a configured uplink carrier, independently of possible transmission(s) on PUSCH on other uplink carriers.

Option (b): Feedback for a given DL-SCH is transmitted from the PUCCH of a configured uplink carrier in case no transmission takes place on PUSCH on any uplink carrier. In case PUSCH transmission takes place on an uplink carrier, feedback may be provided on this uplink carrier.

Thus option (b) would follow the R8 approach of “preferring” PUSCH to PUCCH for the transmission of feedback. A benefit would be to occasionally allow transmission on a single uplink carrier instead of two. On the other hand, it could be argued that the resulting dynamic carrier selection introduces more complexity compared to option (a), and that the same benefit could also be achieved in most cases by proper scheduling and /or configuration (see Proposal 4). Therefore we propose as a baseline:
Proposal 3: Feedback (CQI/PMI/RI and HARQ) for a given DL-SCH is always transmitted from the PUCCH or PUSCH of a configured uplink carrier, independently of possible transmissions on PUSCH on other uplink carriers.

RAN1 decided in RAN1#55bis to allow simultaneous PUCCH/PUSCH transmission on (same) uplink carrier. One justification for this is to support the asymmetric scenario where there are less uplink carriers than downlink carriers. In this case at least one uplink carrier must provide DL-SCH feedback (CQI/PMI/RI and HARQ feedback) for multiple downlink carriers.
However, even in the scenario where there is the same number of uplink and downlink carriers it could be beneficial to relieve an uplink carrier from transmitting DL-SCH feedback by configuring another uplink carrier to provide feedback for more than one DL-SCH. During periods of low uplink transmission activity, this would avoid transmissions in multiple uplink carriers for the sole purpose of sending DL-SCH feedback and thus would also reduce battery consumption and processing requirements. Futthermore, transmission on a single uplink carrier may be beneficial when the UE is in power-limited conditions. 

Proposal 4: There may be uplink component carriers from which a UE is configured to transmit UL-SCH but not to provide DL-SCH feedback
4 Reconfiguration of uplink and downlink component carriers

It was agreed at RAN2#66 to support deployments where the cells on the different component carriers have different coverage while still coming from the same eNB.
If uplink component carriers, in particular, do not all have the same coverage, the consequence appears to be that there is a need to support reconfiguration of the uplink carrier(s) that provide DL-SCH feedback when the UE leaves the coverage area of an uplink carrier that provided DL-SCH feedback. In the absence of such possibility, the network could be forced to use the uplink component carrier that has the largest coverage to provide DL-SCH feedback for all UEs irrespective of their positions in the cell. Such restriction could limit the capacity of the cell due to the limited PUCCH capacity of one carrier. 
Similarly if downlink component carriers do not all have the same coverage, there is a need to support reconfiguration of the downlink carrier that has the role of “scheduling carrier” for a DL-SCH when the UE leaves the coverage area of such scheduling carrier. Otherwise, the network would always be constrained to use the downlink component carrier that has the largest coverage to provide PDCCH for all UEs.

Proposal 5: The uplink and downlink component carrier(s) providing feedback and PDCCH for a DL-SCH may be modified by an RRC reconfiguration

5 Conclusions

It is proposed to discuss and agree on the following:
Proposal 1: There may be downlink component carriers from which a UE is configured to receive PDSCH but not PDCCH.

Proposal 2a: It should be possible to not monitor the PDCCH of all scheduling carriers in a given sub-frame

Proposal 2b: It should be possible to not monitor the PDSCH of all data carriers in a given sub-frame

Proposal 3: Feedback (CQI/PMI/RI and HARQ) for a given DL-SCH is always transmitted from the PUCCH or PUSCH of a given uplink carrier, independently of possible transmissions on PUSCH on other uplink carriers.

Proposal 4: There may be uplink component carriers from which a UE is configured to transmit UL-SCH but not to provide DL-SCH feedback
Proposal 5: The uplink and downlink component carrier(s) providing feedback and PDCCH for a DL-SCH may be modified by an RRC reconfiguration
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