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1 Introduction
In RAN1 70bis, different companies have presented their views on the search space equation design, e.g. [1]. Despite some small design variance and mathematical difference in the search space equations, the design principles are actually quite aligned for localized EPDCCH set. Thus the first purpose of this contribution is suggesting one single search space equation for localized EPDDCH set. On the other hand for distributed EPDCCH set, the ECCE indexing needs to be agreed first before the search space equation can be discussed. The WF proposal [2] provides a good discussion material to align companies’ understanding on the indexing issue. Thus the second purpose of this contribution is to give our preference on the ECCE indexing and search space equation for distributed EPDCCH set.
2 Localized EPDCCH set
It becomes common understanding that ECCEs are firstly indexed within one PRB pair and secondly between PRB pairs. Figure 2 illustrates one example to place blind decoding candidates among four PRB pairs within one localized EPDCCH set to maximize the frequency domain scheduling gain. Be noted that when total number of blind decoding candidates is greater than number of PRB pairs, the remaining two candidates are placed in every other PRB pair to further maximize the distance in frequency. This optimization is especially useful when total number of blind decoding candidates is smaller than the number of PRB pairs in one EPDCCH set.
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Figure 1, Blind decoding candidates for localized EPDCCH set
The simplified search space equation can be defined as below:
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where 
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 is the aggregation level, 
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 is the ECCE offset of consecutive ECCEs of one blind decoding candidate, 
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 is number of EPDCCH-PRB-sets one UE is configured with, , 
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 is a set specific blind decoding candidate offset and  
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 is a blind decoding candidate specific offset.

The set specific blind decoding candidate offset 
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 can be written as equation (2) below:
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And the blind decoding candidate specific offset 
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 can be written as equation (3) below:
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where 
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 is number of ECCEs per PRB pair, 
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 is a multiplier and it is 1 for the first 
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 is total number of blind decoding candidates of set 
[image: image22.wmf]p

 and 
[image: image23.wmf]ú

ú

û

ú

ê

ê

ë

ê

=

å

=

K

p

k

p

k

p

L

L

p

N

N

M

M

0

,

,

)

(

)

(

/

)
Proposal 1: For localized EPDCCH set, the ECCE indexes of one EPDCCH blind decoding candidate are determined by 
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3 Distributed EPDCCH set

In [2], two questions need to be answered before the search space equation can be discussed. Firstly we prefer one blind decoding candidate to aggregate consecutive ECCEs. We think it is a natural choice and don’t see strong motivation to change it to non-consecutive ECCEs. Secondly, when total number of PRB pair of one set is more than number of EREGs of one ECCE, there are two choices to map one blind decoding candidate with aggregation level greater than one. For example if one set contains 8 PRB pairs and one ECCE contains 4 EREGs, an aggregation level two candidate can be either mapped to 4 PRB pairs or 8 PRB pairs. The main argument to map to 8 PRB pairs is higher frequency diversity order. And the counter argument for mapping to 4 PRB pairs is less blocking to localized ECCEs for the localized/distributed overlapping configuration.
Our preference is firstly to achieve frequency diversity order 8. And the localized/distributed inter-blocking can be alleviated by simply reusing the localized search space equation to distributed EPDCCH set. Another overlooked issue for distributing AGGLTWO blind decoding candidate to 8 PRB pairs is that this can cause similar aggregation level ambiguity as localised EPDCCH set [3]. And the simplest method to address this is to apply frequency first symbol to RE mapping on all the available REs that one blind decoding candidate is mapped to.
Proposal 2: For distributed EPDCCH set, the ECCE indexes of one EPDCCH blind decoding candidate are determined by 
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3 Conclusions
In this contribution we have further clarified the search space equation design for both localized and distributed EPDCCH set. Based on the discussion, we propose:
Proposal: For both localized and distributed EPDCCH set, the ECCE indexes of one EPDCCH blind decoding candidate  are determined by 
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