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1 Introduction
A new WI on LTE carrier aggregation enhancement beyond 5 carriers was approved in RAN#66 [1]. Our general views on the necessary enhancements to support up to 32 component carriers are present in [2]. In this contribution, we discuss the enhancements to DL control signaling with up to 32 component carriers.
2 Discussion

2.1 PDCCH/EPDCCH blind decoding
Same as Rel-10/11 carrier aggregation, common search space should be located on the PCell, and every component carrier has an independent UE-specific search space. The maximum number of PDCCH/EPDCCH blind decodes is increased roughly linearly with the number of active CCs for both self-carrier scheduling and cross-carrier scheduling. 
To support up to 32 CCs, UE processing capability on PDCCH/EPDCCH needs to be enhanced to support larger number of PDCCH/EPDCCH blind decodings, which is expected to be in accordance with the higher PDSCH processing capability for larger number of aggregated CCs. Therefore, specific enhancement solely to reduce the maximum number of PDCCH/EPDCCH blind decodes by restricting the scheduling flexibility is not proposed.
However, other enhancements, such as the approach to reduce the HARQ-ACK feedback bits [3], may also be used to reduce the number of PDCCH/EPDCCH blind decodings.
2.2 Cross-carrier scheduling
For self-carrier scheduling, DL control signaling for Rel-10/11 CA can be directly reused to support up to 32 component carriers. For cross-carrier scheduling, it shall be discussed whether to extend the CIF bit-width.
· Approach 1: Extending the CIF to 5 bits
Up to 32 carriers can be scheduled by one scheduling carrier. eNBs can flexibly configure the scheduling relationship between the component carriers. 

Since the UEs which support up to 32 CCs have to be backwards compatible with Rel-10/11 CA, the number of CIF bits can be semi-statically set to 3~5, in order to reduce the DCI overhead.
· Approach 2: Keeping the CIF to 3 bits
Up to 8 carriers can be scheduled by one scheduling carrier. Limitation to eNBs for configuring the scheduling relationship between the component carriers exists but may not be severe. On the other hand, considering the DL control load on the scheduling carrier due to cross-carrier scheduling, it is useful to restrict the maximum number of carriers scheduled by one scheduling carrier.
3 Conclusions
In this contribution, we discuss the DL control enhancements for Rel-13 CA with the following proposals:

Proposal 1: Specific enhancement solely to reduce the maximum number of PDCCH/EPDCCH blind decodes is not supported.
Proposal 2: For cross-carrier scheduling, it is preferred to keep the CIF as 3 bits.
4 References
[1]. RP-142286, “New WI proposal: LTE Carrier Aggregation Enhancement Beyond 5 Carriers,” Nokia Corporation, NTT DoCoMo Inc., Nokia Networks
[2]. R1-150103, “Enhancements to support carrier aggregation with up to 32 component carriers,” CATT
[3]. R1-150105, “HARQ-ACK transmission on PUCCH for Rel-13 CA,” CATT







PAGE  

