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Introduction
In the RAN Plenary #66 meeting the new Work Item ‘LTE Carrier Aggregation Enhancement Beyond 5 Carriers’ was approved and the corresponding discussion will be started in this meeting. According to the objectives mentioned in [1], the following targets related to RAN1 are identified: 
1. For Rel-12 CA configurations, specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation.
· Develop the physical layer specifications for PUCCH on SCell based on the UCI mechanism for Dual Connectivity (i.e., PUCCH is configured simultaneously on PCell and one SCell) and based on the UCI signalling formats on PUCCH defined for Rel-12 CA configurations [RAN1 until RAN#68].
2. Specify necessary mechanisms to enable the LTE carrier aggregation of up to 32 component carriers for the DL and UL, including:
· Enhancements to DL control signalling for up to 32 component carriers including both self-scheduling and cross-carrier scheduling, if any [RAN1]
· Enhancements to UL control signalling for up to 32 component carriers [RAN1]
Some considerations for Rel-13 carrier aggregation enhancement related to DL control signaling will be discussed in this document. 

Discussions
· Considerations for Cross Scheduling Design
One straightforward concern about supporting up to 32 DL CCs is whether the current cross scheduling mechanism needs to be enhanced or not. According to the current specification, the Carrier Indicator Field (CIF) is used to indicate which CC is cross scheduled by this control signaling. As the length of CIF is 3 bits, only 8 CCs can be cross scheduled. 
For Rel-13 CA, the actual feasibility of extending the bit length of CIF is worthy of consideration. If up to 32 CCs can be treated as candidate CCs for dynamic cross scheduling, it is a straightforward solution to extend the bit of CIF from 3 to 5. On the other hand, if some sort of DL CC grouping can be defined, such as some restriction on cross scheduling configuration in higher layer, current CIF can also be applied without any changes. According to this, it is better to clarify in RAN1 whether Rel-13 needs to support extended CIF for up to 32 CCs cross scheduling. 
Proposal 1: To clarify in RAN1 whether Rel-13 needs to support extended CIF for up to 32 CCs cross scheduling.

· Considerations for Search Space Design
Another key point in this WI is DL control signaling enhancement for up to 32 CCs including both self-scheduling and cross-scheduling. For current capabilities of UEs, 44 instances of blind decoding per CC and 172 instances of blind decoding for 5 aggregated CCs should be supported for PDCCH when UL MIMO is not configured. Scaling this up to support 32 CC will bring a huge complexity increase on the UE side if we want to support 12 (CSS) + 32*(44-12) (USS) = 1036 instances of blind decoding at each UE for PDCCH decoding. Additionally, if we consider the support of PDCCH and EPDCCH simultaneously for each serving cell, the complexity will become more incredible. According to this, some solutions to support up to 32 aggregated CCs in DL with limited UE side complexity increase should be considered in RAN1. 
Proposal 2: To support up to 32 aggregated CC in DL with limited UE side complexity increase.

Conclusion
In this contribution we have provided our preliminary considerations for Rel-13 CA in DL control signaling aspect. Two proposals are suggested to RAN1 as follows: 
Proposal 1: To clarify in RAN1 whether Rel-13 needs to support extended CIF for up to 32 CCs cross scheduling.
Proposal 2: To support up to 32 aggregated CC in DL with limited UE side complexity increase.
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