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1. Introduction
The scope of ‘LTE Carrier Aggregation Enhancement Beyond 5 Carriers’ is to standardize mechanism of aggregating up to 32 carriers. For the DL control signaling, progresses were made in the RAN1 #81 meeting in regards to USS mapping and PHICH. Basically, the schemes for CA are reused.
Some further indentified topics for DL control is left for more decisions. We are analyzing remaining open parts to finalized downlink control signaling enhancements for support up to 32 carriers in eCA.

2. Discussion
Since the PDCCH search space is reused in eCA, the PDCCH operating is expected to be similar as that for CA per carrier. However, the number of supported carrier is much higher than CA.
2.1. False-detection rate
False-detection will impact both UL/DL share data channels. UE try to received/transmit the data not intended by scheduler will cause unnecessary higher layer retransmission and results long delay. Assuming the CRC length is unchanged, the false-detection is proportional to the number of blind detections. For eCA, the number of carrier will increase the blind detection significantly. Thus the false-detection has to be in same level as for 5 carriers to ensure eCA operations. Some candidate solutions needs o be considered, e.g. joint scheduling and longer CRC.

For the 16-bits CRC, the False-detection rate is 2^16 per carrier. Then, the total False-detection per UE is 32*2^16~=0.04%.  This could be much higher than normal CA operation. Thus, some solution should be considered to make more effective operation of eCA.
Proposal 1: False-detection rate should be evaluated for the DL enhancement.
To extend 16 bits CRC, possible candidate could be 24 or higher. That extension will bring up some more overhead per DCI. The overhead is not small for a DCI. As another solution, joint DCI will reduce the number of DCI to be detected and reduce the total false-detection. 
2.2. Joint scheduling 
The scheduling information for more than one carrier can be multiplexed into one joint DCI format.  This joint scheduling can reduce both false-detection and blind detection. Joint DCI should take several aspects into account, since the DCI need to be modified to schedule large number of carriers. For the current PDCCH, largest aggregation level cannot multiplex all 32 carriers scheduling with existing resource allocation scheme. Thus, compression scheme has to be used in to accommodate joint scheduling in the (e)PDCCH structure. The throughput impact should be evaluated for the compression.
However, the (e)PDCCH resource can also be extended by using the DL Resource Blocks. A master DCI in CCE can indicate the RBs, which encoded with more completed scheduling information for all scheduled carriers. The resource allocation and other information indicated for each carrier can be close to what was defined for (e)PDCCH. Designing master DCI needs to take into account the indication scheme. This can also be based on the existing DCI.
Proposal 2: Joint scheduling should be considered for DL control enhancement.
As another benefit of introduction of joint scheduling, the cross-carrier scheduling can be replaced with flexible scheme of joint scheduling.
3. Conclusion

In this contribution, DL control enhancement to support Carrier Aggregation to up to 32 carriers is analyzed. Remaining topics for false-detection and joint scheduling are discussed. It is recommended that the topics should be considered together. It is proposed that joint scheduling should be considered for DL control enhancement.
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