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Introduction

A new work item [1] on LTE Carrier Aggregation Enhancement Beyond 5 Carriers was agreed in RAN#66. The objectives of the WI include specification support for PUCCH on Scell for UEs supporting uplink CA and mechanisms to support CA of up to 32 carriers for the downlink and uplink. 

Discussion

Rel-10 CA supports aggregation of 5 carriers on downlink/uplink, and was primarily targeted to allow an operator to support wider bandwidth UE operation (>20 MHz) in both intra-band and inter-band scenarios. 

The new WI on supporting 32 carriers [1] includes justification for aggregation of more than five carriers. The cited use cases from the WID include LAA-LTE operation in 5 GHz (e.g. up to 160 MHz operation in 5 GHz band) or LTE operation in the 3.5 GHz band where aggregation of more than one carrier on the same band is possible. These use cases are in addition to the bands already widely in use for LTE. In practice, it is likely that the 32 carrier aggregation case would not correspond to aggregation of one carrier each from 32 different bands. It is more likely that the aggregated carriers will be clustered into groups of carriers within a same band (e.g. the 32 carriers may belong to 5 different bands). Therefore, while designing signalling solutions for the 32 carrier aggregation case, it should be taken into account that the aggregated carriers will be clustered into groups of carriers within a same band, with aggregation of a relatively small number (<< 32) of bands. 

Proposal 1: Signaling solutions for 32 carrier aggregation should take into account that the aggregated carriers will be clustered into groups of carriers within a same band, with aggregation of a relatively small number (<< 32) of bands. 

A Rel-10 CA UE can transmit PUCCH on Pcell only. In the dual-connectivity context, a UE may be configured to transmit PUCCH on two cells (PCell and PSCell). In the new WI [1], mechanisms to support a CA UE transmitting PUCCH on two cells will be specified. When the number of aggregated downlink carriers is increased to 32, the number of A/N feedback bits also increases to a maximum of 32 x 2 = 64 bits, and this would require new UCI coding mechanisms and new PUCCH transmission formats. We should consider whether PUCCH transmissions on more than two cells can be supported, which would allow distributing PUCCH load to multiple cells and reuse of existing UCI coding and PUCCH formats.

Proposal 2: RAN1 should consider whether the maximum number of serving cells that support PUCCH should be more than 2. 

In Rel-10, the system information for each Scell is separately indicated to the UE via RRC signaling. When the number of aggregated carriers is increased to 32, the system information overhead may also be significant and in many cases, most configuration parameters (e.g. DL/UL configuration parameters) for a group of aggregated carriers within a same band may be the same. Therefore, we propose that RAN1 and RAN2 should consider reduction of higher layer signaling overhead by sending common parameters for configuring groups of carriers within a same band. 

Proposal 3: RAN1 and RAN2 should identify the common parameters (e.g. higher layer parameters) for configuring groups of carriers within a same band.

Conclusions

We propose the following:

Proposal 1: Signaling solutions for 32 carrier aggregation should take into account that the aggregated carriers will be clustered into groups of carriers within a same band, with aggregation of a relatively small number (<< 32) of bands. 

Proposal 2: RAN1 should consider whether the maximum number of serving cells that support PUCCH should be more than 2. 

Proposal 3: RAN1 and RAN2 should identify the common parameters (e.g. higher layer parameters) for configuring groups of carriers within a same band.
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