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1. Introduction
In RAN1#82, target enhancement of DL control signaling for Rel-13 eCA are identified as follows,
· Treat necessary changes to DL control (specifically DCI content & size) due to UL control enhancements as part of the UL control enhancement investigations 
· Following DL control enhancements have been potentially identified in Rel. 13 eCA
· Topic 1: Increase in the number of blind decodes for a large number of CCs
· Topic 2: Effect of false positive detection of DL grants 
· Following other enhancement have been potentially identified in Rel. 13 eCA
· Topic 3: UE soft-buffer management for the increased number of aggregated carriers
· Following CA enhancement have been identified with lower priority in Rel. 13 eCA
· Topic 4: Increase in the number of carriers for EPDCCH monitoring
· Note that Dynamic Carrier Selection will be discussed in LAA

The increasing number of blind decoding is the number one concern when the number of carriers increases in the carrier aggregation.   In this document, we discuss the potential method of blind decoding reduction for large number of carrier aggregation.     

2. Discussion
Blind decoding design was discussed in Rel-10 CA.  In RAN1#60bis, the calculation of maximum number of blind decode was agreed in proportional to the number of aggregated component carrier [1] with agreements in the following,
· The supported maximum number of blind decodes is X times the number of aggregated CCs supported by the UE 
· Note – this applies regardless of the maximum supported BW of the UE. 

The number of blind decoding for Rel-10 CA was agreed in RAN1#61 as follows,
Agreements:
· Number of blind decodes for single carrier operation
· Single carrier operation without MIMO or non-contiguous resource allocation: X = 44
· Non-contiguous resource allocation: X = 44
· UL MIMO: FFS
· FFS: need for further reducing the number of blind decodes.
· Relation between actual number of blind decodes to the number of active/configured/supported CCs:
· actual number of blind decodes depends on the number of active CCs 

Working Assumptions:
· Actual number of blind decodes (on the assumption that N_DLCC >= number of active UL CCs (to be checked!)):
· 44 x N_DLCC for UE which is not configured with UL MIMO 
· where N_DLCC is the number of active DL CCs
· 44 x N_DLCC + Y x N_ULCC_M for UE which is configured UL MIMO 
· where N_ULCC_M is the number of active CCs which are configured for UL MIMO.
· Y is one of 0 and 16 (FFS which one)

· Discuss the need for further reducing the number of blind decodes.
· Discuss the need for configuring the actual number of blind decode

Further reducing the number of blind decodes were discussed in Rel-10 without further agreements.   
Rel-13 eCA assumes the support of up to 32 CCs. When only up to 5 CCs are configured for a UE, the max number of blind decodes with assumptions of one common search space and no UL MIMO is 12 + 5 * 32 = 172.
To support up to 32 CCs, the maximum number of blind decodes with assumptions of two common search space and no UL MIMO is 2 * 12 + 32 * 32 = 1048  If we follow Rel-10 CA blind decoding principle, the maximum number of blind decodes would increase dramatically.   
	

3. Methods of Blind Decoding Reduction

Blind decoding reduction for CA was discussed in Rel-10 with summaries shown in [2], [3].  Several proposals of blind decoding reduction for Rel-10 CA had been identified but not agreed as follows, 
· Align different DCI format into same size through Padding 
· Reduce the possibilities of aggregation level/location, 
· Reduced PDCCH monitoring Set 
· Format indicator – known DCI format before blind decoding.
·  Reduce PDCCH candidates in case of cross carrier scheduling
· Indication of the scheduled component carriers (two stage blind decoding)
The above methods have more or less in reducing the number of blind decoding. For large number of carriers aggregations, reduce PDCCH candidates in case of cross carrier scheduling, indication of the scheduled component carriers, and reduced PDCCH monitoring set would provide large number of blind decoding reduction.    
Additional methods of blind decoding reduction for large number of carrier aggregations should also be considered.
Proposal 1:  Rel-10 blind decoding reduction proposals should be considered as the starting point for Rel-13 CA blind decoding reduction.


4. Conclusion
In this document, we discussed the history of blind decoding discussion and agreements in Rel-10 CA and the need of blind decoding reduction for eCA in Rel-13.  We propose the following,
Proposal 1:  Rel-10 blind decoding reduction proposals should be considered as the starting point for Rel-13 CA blind decoding reduction.
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