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1. Introduction
At the RAN1 #71 meeting, the search space design for the EPDCCH was discussed and email discussion was initiated to address the remaining issues related to search space design. Finally the following proposals were achieved in the email discussion
1) Search space equation for localized EPDCCH
To capture DOCOMO equation with brackets for this round of CR.
Some modifications will be further discussed in the next meeting (and email) including cross carrier scheduling aspect.
2) Search space equation for distributed EPDCCH
To capture Rel.10 equation with cross carrier scheduling with brackets in this round of CR.
To use Rel.10 equation and to use the same equation between localized/distributed are treated equal manner in the next RAN1 meeting discussion.
3) Definition of Yk per EPDCCH set
To prepare two variables for each EPDCH set but to use the same Rel-10 equation for both cases in this round of CR. 
The agreement to use different Yk per EPDCCH set is still valid and how to realize this is to be discussed in the next meeting.
For the distributed EPDCCH, whether to use Rel. 10 or to use the same equation as the localized equation needs to be discussed. In this contribution, we discuss the search space equation for the distributed EPDCCH. The remaining issues regarding the search space equation for the localized EPDCCH are presented in our companion document [1].
2. Discussion on Search Space Equation for Distributed EPDCCH
In order to achieve a frequency selective gain for the localized EPDCCH, the search space equation for the localized EPDCCH was agreed to be modified as indicated hereafter.
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 is the number of EPDCCH candidates to monitor for aggregation level 
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After determining the search space equation for the localized EPDCCH, there are two search space equation choices for the distributed EPDCCH. Alt. 1 is to reuse the legacy search space equation for the distributed EPDCCH. In this alternative, different search space equations are applied to the localized EPDCCH and distributed EPDCCH, so switching of the search space equation between the two ways of transmission is required. The other alternative is to use the same search space equation as that for the localized EPDCCH, and this achieves uniformity. 
Alt. 1: Reuse Rel.10 search space equation 
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Alt. 2: Use the same equation as that for the localized EPDCCH 
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In order to evaluate the performance of these two alternatives, we simulate the blocking probability and resource utilization efficiency. In the simulation, 2 non-overlapped distributed EPDCCH sets are configured per UE and the number of ECCEs per EPDCCH set is assumed to be 16 considering 4 PRB pairs per set and 4 ECCEs per PRB pair. Other parameters are listed in Table A1 in the Annex.
Figure 1 shows a blocking probability comparison between different alternatives. We observe that Alt. 2 exhibits better performance compared to Alt. 1. The reason for this is that the search space candidate locations are distributed within one EPDCCH set in Alt. 2, and due to this the situation in which the whole search space for a lower aggregation level is totally overlapped by 1 DCI of a higher aggregation level is avoided. The avoidance of blocking is illustrated in Fig. 3.
Resource utilization efficiency is also an important factor when distributed transmission is used. In this contribution, the resource utilization efficiency is defined as the probability of the numbers of simultaneously used sets. Figure 2 shows the resource utilization. The figure shows that a smaller number of sets is used in Alt. 2 than that for Alt. 1 for the same number of the scheduled UEs. This is because only one set is consumed for multiple sets unless the blocking occurs in the set and the blocking on one set is smaller in Alt. 2. As a consequence, we obtain better resource utilization efficiency using Alt.2.

Based on the above facts and analysis, we conclude and propose the following.
Observation: Using the same equation as that for the localized EPDCCH in the distributed EPDCCH exhibits slightly better performance in terms of the blocking probability and resource utilization.

Proposal: The same equation should be applied to both localized and distributed EPDCCHs.
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Figure 1 – Blocking probability performance comparison.
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Figure 2 – Resource utilization efficiency performance comparison.
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Figure 3 – Search space comparison between Alt. 1 and Alt. 2.
3. Conclusion
In this contribution, we investigate the search space equation for the distributed EPDCCH. Based on the simulation results and analysis above, using the same equation as that for the localized EPDCCH in the distributed EPDCCH exhibits better performance. We propose the following.
Proposal: The same equation should be applied to both localized and distributed EPDCCHs.
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Annex

Table A1 – Simulation Parameters

	Parameter
	Value

	Maximum number of UEs
	16

	Number of scheduled UEs
	[2,4,6,8,10,12,14,16]

	Aggregation level
	[1,2,4,8]

	Distribution of aggregation level
	[60%,20%,15%,5%]

	Search space assignment
	[3,3,1,1]&[3,3,1,1]
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