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1
Introduction
In [1], the set of PDCCH candidates monitored by a UE are defined in terms of search spaces.  Here we provide some clarifications of the definition of PDDCH search space.
2
Discussion

2.1
 Current Definition of PDCCH Search Space
In [1], Section 9.1.1, a search space 
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where 
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 is the number of PDCCHs to monitor in the given search space. The value of 
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is specified by Table 9.1.1-1 in [1], as shown below: 

Table 1: 
[image: image10.wmf])

(

L

M
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	Search space 
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	Number of PDCCH candidates 
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	Type
	Aggregation level 
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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


2.2 Clarifications on PDCCH Search Space
Regardless of 
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 shall always take the values as specified in Table 1, such that the size (in CCEs) of each aggregation level is always fixed. The actual number of PDCCH candidates, denoted by 
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, for blind decoding for each aggregation level is equal to the number of distinct PDCCH candidates for the given aggregation level, and satisfy:
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Below let us look at a couple of examples:
Example 1:  
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= {1, 6, 4, 0} for L = {1, 2, 4, 8}, respectively.
	Search space 
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	PDCCH candidates

	Type
	Aggregation Level 
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	UE-Specific
	1
	{1}, {2}, {3}, {4}, {5}, {6}

	
	2
	{6, 7}, {8, 0}, {1, 2}, {3, 4}, {5,6}, {7,8}

	
	4
	{4, 5, 6, 7}, {8, 0, 1, 2}

	
	8
	{0, 1, 2, 3, 4, 5, 6, 7}, {8, 0, 1, 2, 3, 4, 5, 6}

	Common
	4
	{0, 1, 2, 3}, {4, 5, 6, 7}, {8, 0, 1, 2}, {3, 4, 5, 6}

	
	8
	{0, 1, 2, 3, 4, 5, 6, 7}, {8, 0, 1, 2, 3, 4, 5, 6}


Example 2:  
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= {1, 6, 4, 0} for L = {1, 2, 4, 8}, respectively.
	Search space 
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	PDCCH candidates

	Type
	Aggregation Level 
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	UE-Specific
	1
	{1}, {2}, {3}, {4}, {5}, {6}

	
	2
	{6, 7}, {0, 1}, {2, 3}, {4, 5}, {6, 7}, {0, 1}

	
	4
	{4, 5, 6, 7}, {0, 1, 2, 3}

	
	8
	{0, 1, 2, 3, 4, 5, 6, 7}, {0, 1, 2, 3, 4, 5, 6, 7}

	Common
	4
	{0, 1, 2, 3}, {4, 5, 6, 7}

	
	8
	{0, 1, 2, 3, 4, 5, 6, 7}, {0, 1, 2, 3, 4, 5, 6, 7}


3
Conclusions 

In this contribution, we provide some clarifications of the definition of PDCCH search space. The size of each aggregation level shall be fixed as specified by parameter 
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in Table 9.1.1-1 in [1], while the number of PDCCH candidates for blind decoding is the number of distinct PDCCH candidates defined in the fixed-size search space for each aggregation level.
Suggested standard text changes for [1] are given in the Appendix.
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9.1
UE procedure for determining physical downlink control channel assignment

9.1.1  
PDCCH Assignment Procedure
The control region consists of a set of CCEs, numbered from 0 to 
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 according to Section 6.8.2 in [3], where 
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 is the total number of CCEs in the control region of subframe 
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. The UE shall monitor a set of PDCCH candidates for control information in every non-DRX subframe, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. The UE is not required to decode control information on a PDCCH if the channel-code rate is larger than 3/4, where channel-code rate is defined as number of downlink control information bits (including RNTI) divided by the number of physical channel bits on the PDCCH.

The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space 
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 defines the start of the search space, 
[image: image35.wmf]1

,...,

1

,

0

)

(

-

×

=

L

M

i

L

 and 
[image: image36.wmf])

(

L

M

 is given by Table 9.1.1-1.

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 defining the search spaces and the DCI formats that the UE shall monitor the respective search spaces are listed in Table 9.1.1-1. The notation 3/3A implies that the UE shall monitor DCI formats 3 or 3A as determined by the configuration. The DCI formats that the UE shall monitor in the UE specific search spaces is a subset of those listed in Table 9.1.1-1 and depend on the configured transmission mode as defined in Section 7.1. The number of PDCCH candidates monitored by a UE in a given search space is the number of distinct PDCCH candidates in the corresponding search space
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, and may be less than 
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Table 9.1.1-1: PDCCH candidates monitored by a UE.

	Search space 
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	DCI formats

	Type
	Aggregation level 
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	Size [in CCEs]
	
	

	UE-specific
	1
	6
	6
	0, 1, 1A,1B, 2

	
	2
	12
	6
	

	
	4
	8
	2
	

	
	8
	16
	2
	

	Common
	4
	16
	4
	0, 1A, 1C, 3/3A

	
	8
	16
	2
	


For the common search spaces, the starting location 
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 is set to 0 for the two aggregation levels 
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For the UE-specific search space 
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, the starting location 
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