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1.Introduction 
The following conclusions were made about PDCCH search space design at 3GPP RAN1#61bis meeting in Dresden, Germany:
· Same hashing function (offset between search spaces for different CCs is not a function of the subframe number)

· CC-specific offset

· Offset is a function of (at least) CIF

· FFS until RAN1#62

· No additional RRC signalled parameters

· Additional refinements FFS

Therefore the offset design of PDCCH search space for the carrier aggregation (CA) is discussed in this contribution.
2. Offset Design of PDCCH Search Space
The latest conclusions on PDCCH search space design is the same hashing function, wherein the offset is a function of (at least) CIF and wherein no additional RRC parameters to signal this offset is necessary. Such the conclusions can further be formulated as the following equation (1), (2), and (3):
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It is noted that Equation (2) and (3) are reused from Rel-8/9 PDCCH search space design and that the parameter 
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in Equation (1) shall be added into the Rel-8/9 PDCCH search space equations in order to support the Rel-10 aggregated CCs for a given UE.
One 3-bit CIF field is added into the PDCCH on a component carrier which can assign PDSCH or PUSCH resources in one of multiple component carriers, wherein the configuration for the presence of CIF is semi-static and UE specific (i.e. not system-specific or cell-specific). So the aggregated component carriers can be configured for a given UE via the RRC signalling, but the activated component carriers can be dynamically changed at each subframe due to the interference level of the aggregated component carriers for a given UE before the aggregated component carriers are re-configured via the RRC signalling. For example, the configured component carriers for a given UE can be CC1, CC2, and CC3 at the kth subframe per radio frame, which can be indicated as CIFk,1=000, CIFk,2=001, and CIFk,3=010, respectively. But the activated component carriers are CC1 and CC3, which is corresponding to CIFk,1=000 and CIFk,3=010, respectively, due to the fact that the component carrier CC2 is subject to the heavy interference, which is illustrated in Figure 1. It can be seen that the parameters “CIFs” are not the consecutive values, which can result in the big spaces between the search spaces of the activated component carriers. But the CIFs of the activated component carriers can be sorted at the ascending or descending order and the index of the sorted CIFs shall be consecutive. Doing so can make the positions of the PDCCH search spaces per aggregation level in the activated component carriers are dynamically changed within all the CCE regions of the component carriers carrying the scheduled CCs. Therefore the index of the sorted CIFs in the activated CCs of the configured CCs at the ascending or descending order for a given UE can be adopted into the parameter
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design. Additionally, the number of the activated CCs in the configured CCs for a given UE are also dynamically changed, which is adopted into the parameter
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design.
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Figure 1: PDCCHs Search Space Partition of the Activated CCs Per Aggregation Level for a Given UE
Proposal 1: both the index of the sorted
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in the activated CCs of the configured CCS at the ascending or descending order for a given UE and the number
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of the activated CCs in the configured CCs for a given UE can be adopted into the parameter 
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design.

Additionally, the overhead of the OFDM symbols for the controlling channels at each subframe can be configured for the different bandwidths, which is indicated by the PCFICH. This shall result in the different number of CCEs at each subframe, wherein one example is shown in Table 1. So the number of the CCEs at each subframe is also adopted into the parameter 
[image: image11.wmf],

kn

OFFSET

in order to achieve the dynamically spaced offsets among the PDCCH search spaces of the activated CCs in the configured CCs at each subframe per radio frame.
Table 1: Number of the CCEs in each Subframe in case of 2 TX antenna and Ng=1/6 for Normal Cyclic Prefix
	Number of OFDM Symbols for Control Channels in each Subframe
	Number of CCEs for Control Channels at Each Subframe

	
	1.4MHz
	3.0MHz
	5.0MHz
	10MHz
	15MHz
	20MHz

	1
	N.A.
	2
	4
	10
	15
	20

	2
	2
	7
	13
	26
	40
	54

	3
	4
	12
	21
	43
	65
	87

	4
	6
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.


Proposal 2: the number
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of CCEs available for the control channels at each subframe per radio frame is also adopted into the parameter
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design.
3. Conclusions
Considering the above discussions, the following equation is proposed for the parameter
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Wherein 
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 Index of the sorted
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in the activated CCs of the configured CCs at the ascending or descending order at kth subframe per radio frame for a given UE;
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Number of the activated CCs in the configured CCs at kth subframe per radio frame for a given UE;
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 = Number of the CCEs at kth subframe per radio frame.
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