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1 Introduction
Conclusions from RAN1 61 meeting regarding to PDCCH blind decoding are summarized below:

· 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 

In this contribution, we present our further views on PDCCH Blind decoding and search space of SCC in the LTE-A. 
2 Disscussion
In R8/9, the UE shall monitor one common search space at each of the aggregation levels 4 and 8 and one UE-specific search space at each of the aggregation levels 1, 2, 4, 8. The common and UE-specific search spaces may overlap. The aggregation levels and the corresponding search spaces are listed in Table 1. The DCI formats that the UE shall monitor for UE-specific search space depend on the configured transmission mode. The DCI formats that the UE shall monitor for common search space are DCI format 0/1A/3/3A and DCI Format 1C scrambled by the Temporary C-RNTI / C-RNTI / SPS-RNTI / SI-RNTI / P-RNTI / RA-RNTI.
Table 1 PDCCH candidates monitored by a UE.
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	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
	2


Based on [1], several restrictions on CA result in that UE shall monitor format 1A/1C scrambled by the Temporary C-RNTI / SPS-RNTI / SI-RNTI / P-RNTI / RA-RNTI only on the common search space of PCC. The used common search space needs to be taken into count for the exact number of BD for UE. How to treat the un-used BD for the common search space is to be specified.
In case that UE running in none cross-carrier scheduling configuration, an UE may have more than 1 CC been scheduled from the linked PDCCH CCs. But, the UE only read common search space of one PDCCH CC. Then, regarding the unused blind decoding for other common search space, four options are envisioned below.
Option 1

UE monitor format 0/1A scrambled by the C-RNTI on the common search space of SCC. PDCCH candidates for UE-specific search space are same as in R8/9. The blind decoding number on SCC is 38.
Option 2

UE monitor format 0/1A scrambled by the C-RNTI on the common search space of SCC. The blind decoding number of SCC is kept to 44 by expanding the UE-specific search space.
Option 3

UE do not monitor the common search space on SCC. The blind decoding number of SCC is kept to 44 by expanding the UE-specific search space.

Option 4

UE do not monitor the common search space of SCC. PDCCH candidates for UE-specific search space are the same as in R8/9. The blind decoding number of SCC is 32.

For all options, the exact DCI formats that the UE shall monitor for UE-specific search space depend on the configured transmission mode as Rel-8. DCI for UL MIMO is not consider in those options.
Option 1 and option 4 have better consistency with Rel-8/9 than the other two. Option 1 is slightly more consistent since it keeps C-RNTI in common SCC. Option 2 and option 3 need to redefine PDCCH candidates for UE-specific search space. On the other hand, expanding the UE-specific search space for DL CC may provide a possible solution to reduce the PDCCH blocking probability given the blind decoding number of SCC do not exceed 44.
Based on current agreement, the number of blind decoding is proportional to the number of CCs. Then, a UE’s 44 BD per CC should be re-mapping to expanded search space for SCC. And then, option 3 seems to be better match for the current agreement However, for uniform UE-specific search space among different CC and reducing the number of blind decodes, option 4 could be a good choice. 
In the case of cross-carrier scheduling, all the 4 options can be applied, e.g. each search space can be expanded (Option2/3) if it’s for SCC scheduling. Then, the search space offset design need take more consideration. For this perspective, the option 4 is better.
For the format 3/3A, it may depends on the Power Control discussion. At this moment, we see no need for a UE to read format 3/3A in SCC 
3 Conclusion

Our views on PDCCH blind decoding and search space on SCC can be summarized as following:
· The current agreement implies total blind decoding number can be proportional to the number of CCs and the BD can be fully utilized. That means option 3. 
· If RAN1 agrees to reduce the number of blind decodes on SCC, option 4 is preferred.
· We suggest that Format 3/3A can only be read in PCC.
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