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1   Introduction
In this document, we discuss the finalization of EPDCCH search space equations for distributed and localized cases, including cross-carrier scheduling.
2   Discussion
2.1 Search space equations
The equations for localized EPDCCH and distributed EPDCCH were included within square brackets in the latest 36.213 spec. For the distributed EPDCCH, the equation in the current 36.213 spec is as follows (Rel 10 equation). 
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and for localized EPDCCH, the equation is as follows. 
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In the email discussion ([71-07]), it was further discussed whether the same hashing function can be utilized for both distributed and localized EPDCCH. Subsequently, it was agreed that the working assumption becomes that one of the Rel-10 equation and the localized EPDCCH equation will be used for distributed EPDCCH. 

The blocking probability statistics of the hashing functions (localized EPDCCH, Rel 10) as well as a Random Hashing function are shown in Annex A and similar performance is seen for all the hashing functions. 
2.2 Cross-carrier scheduling

For cross-carrier scheduling, the search space expressions include a carrier-specific parameter to indicate the carrier-specific search space. In the current 36.213 spec, the Rel-10 method is reused for cross-carrier scheduling EPDCCH, via variable 
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which includes the CIF of the scheduled carrier where 
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While reusing the Rel10 definition of 
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 is suitable for distributed mapping, for localised mapping, it results in overlapped search space for different 
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values. Given this, the search space equation for localised mapping can be modified as below
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Proposal 1: Use the search space equation for distributed EPDCCHs in the current 36.213 spec (vb.0.0) by deleting the square brackets and modify the search space equation for localised mapping as given below. 
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3   Conclusions
We propose the following. 

Proposal 1: Use the search space equation for distributed EPDCCHs in the current 36.213 spec (vb.0.0) by deleting the square brackets and modify the search space equation for localised mapping as given below 
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5 Annex A - Blocking Probability Results

Figure A1 shows probability of EPDCCH blocking for 1 subframe. Figure A2 shows probability of EPDCCH blocking for 2 consecutive subframes. 

The figures compare performance of three hashing functions 

1) Hashing function present in the current version of 36.213 

2) Random Hashing function where starting eCCE index of each candidate at each aggregation level is randomly determined (from [1])

3) Rel10 hashing function. 

As seen from the figures, the performance of the hashing functions is fairly similar. 

Simulation Methodology:

For each subframe, the number of eCCEs required for each EPDCCH is randomly drawn from the following distribution. PDDCHs are scheduled in round robin manner but blocked PDCCHs are given higher priority in subsequent subframes. 
	Aggregation level
	1
	2
	4
	8
	16

	Probability
	0.5
	0.4
	0.07
	0.03
	0
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Figure A1- Probability of EPDCCH blocking for 1 subframe, 32 eCCEs per subframe, ML = [6 6 2 2 0].
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Figure A2- Probability of EPDCCH blocking for 2 consecutive subframe, 32 eCCEs per subframe, ML = [6 6 2 2 0].
� This has also been proposed in [2][3][4].
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