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1 Introduction
In previous meeting, ePDCCH search space equation was discussed and one baseline is chose[1-4]. This contribution gives more discussion on remaining possible improvement be highlighted by last discussion for non-cross-carrier scheduling.
2 Remaining issues
· Localised search space:
The equation in current working assumption is basically considering for non-cross-carrier scheduling. It is preferred to have a same equation for cross-carrier scheduling.
· Distributed search space:
The captured equation only reused the one Rel-10. This is believed to be a simple solution and suitable for PDCCH. Basically, other forms of search space equation does not impact distributed ePDCCH and PDCCH. It will be compact to use same equation for both localized search space and distributed search space. Since the equation for localized search will general certain gap, using a unified one will further reduce the probability of blocking between localized and distributed search space. 
· Yk per EPDCCH set
Several options were listed before.  Option a: use different seed value A (e.g. 39829). Option b: to calculate Yk twice in a subframe for EPDCCH sets. Option c: fixed offset. Option d: 
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 For the perspective of randomization, other options are better than Option c in case the 2 ePDCCH set is same type and occupy same PRBs. On the other hand, Option c can ensure 2 sets to not overlapped, if the number of PRB is large enough. However, Yk is changing subframe by subframe. Considering the complexities are similar, we prefer Option d.
· PUCCH resource allocation for TDD
· Usage of ARO when DAI > 1 and the UE is configured with format 3

There also some cases for FDD to set ARO to zero. It is not necessary to only optimized TDD on the unused ARO values. Thus, we prefer to set to zero or consider the improvement both for FDD/TDD.
· Whether The PUCCH resource allocation is based on all subframes

The commonly used case would be all UEs configured with same ePDCCH subframe set. In general, excluding unmonitored subframes would be more efficient. Those monitoring set differences between UEs, if exist, will further facilitate ARO operation by differentiate AROs. However, reserving for the unused subframes will make the PUCCH resource allocation simpler. Thus, we would be fine with that simple solution.
· The definition of values for ARO for TDD
TDD rely more on ARO than FDD for it support some asymmetric configuration, as shown since Rel-8.  Note that TDD has mechanism to permuted CCEs for different subframe in Rel-8. This gives chance to compress the PUCCH resource by carefully choosing CCE in each subframes. ePDCCH should take something comparable. By keeping this in mind, we should carefully consider better usage of ARO for TDD. 
Using element of NeCCE,i,j in certain form would be desirable. The subframe number should not share uniform offset. Since the offset bundling window accumulate offset in order of subframe numbers. Thus, for subframe Index = 0, ARO should be same as for FDD {-2,2,-1,0}. Since other large values could be meaningless for this very beginning PUCCH resources. For other subframes, examples of ARO set are shown in fig 1.Thne, better compression would be achieved.

For h=0,ARO should be {2，-1，0，-2}, which is equal to FDD.
For h>0, ARO shuld be {0，2，- 
[image: image2.wmf](

)

ú

ú

ù

ê

ê

é

´

å

=

D1

N

1

-

0

,

eCCE

h

k

j

k

，-
[image: image3.wmf](

)

ú

ú

ù

ê

ê

é

´

å

=

D2

N

1

-

0

,

eCCE

h

k

j

k

}, D1 and D2 could be 1/3 and 2/3, respectively.
Where h is the subframe index of feedback window. 
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Fig 1 ARO value with the subframe number
3 Conclusion

In this contribution, we discussed remaining details of ePDCCH without Cross-Carrier scheduling. We propose to apply same equation for localized and distributed search spaces. We also prefer to take the TDD asymmetric configuration into account to determine PUCCH resource for TDD and ARO value in response to ePDCCH. 
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