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Discussion and Decision
1. Introduction

At the RAN1 #69 meeting, the search space and aggregation levels of ePDCCH USS were intensively discussed. The agreements on these issues are as the following [1]: 

· An EPDCCH set is defined as a group of N PRB pairs

· Working assumption: N = {1 for localised (FFS), 2, 4, 8, 16 for distributed (FFS), …} 

· A distributed EPDCCH is transmitted using the N PRB pairs in an EPDCCH set

· A localized EPDCCH shall be transmitted within an EPDCCH set

· FFS whether a localised EPDCCH can be transmitted across more than one PRB pair

· K ≥ 1 EPDCCH sets are configured in a UE specific manner

· Maximum number for K is selected later among 2, 3, 4, and 6

· The K sets do not have to all have the same value of N

· The total number of blind decoding attempts is independent from K

· The total blind decoding attempts for a UE should be split into K configured EPDCCH sets

· Each EPDCCH set is configured for either localized EPDCCH or distributed EPDCCH

· The K sets consist of KL sets for localized EPDCCH and KD sets for distributed EPDCCH (where KL or KD can be equal to 0), and not all combinations of KL and KD are necessarily supported for each possible value of K

· Details FFS
From the above agreements, there are still some details should be further discussed. In this paper, we give our views on ePDCCH sets design, considering transmission schemes and resource utilization efficiency.
2. Discussion
It is clear that in ePDCCH transmission the PRB pairs are configured to specific UE to transmit DCI via higher layer signaling. Different UEs may be configured with different sets of PRB pairs according to channel status, transmission scheme and DCI size. The DCI mapping method is depended on transmission scheme, which is either localized or distributed. To avoid mapping DCI to the entire PRB pairs allocated to ePDCCH, the ePDCCH sets definition is introduced. ePDCCH sets could solve the resource under-utilizing problem especially when the number of UEs using ePDCCH is small. And ePDCCH sets configuration is more flexible and the number of sets used for localized or distributed could be scheduled semi-statically. Furthermore, the number of PRB pairs of each ePDCCH set is not fixed and has different options among PRB pairs group.
For localized transmission, an important precondition is that on a group of PRB pairs channel status of a UE is under high quality. Since the motivation of localized ePDCCH is to achieve frequency selective gain and beamforming gain, CSI feedback is the mainly issue and semi-static configuration of ePDCCH PRB location under localized transmission may obtain valid gains. Furthermore, for instance, in normal subframe subtracting 3 symbols for PDCCH and 12 REs of DMRS, there are 120 REs for ePDCCH in one PRB and it can transmit 240 bits under QPSK modulation. Therefore one PRB pair seems sufficient for one localized ePDCCH. Thus it seems that no explicit motivation to spread localized ePDCCH across more than one PRB pairs. 
Proposal 1: One localized ePDCCH should be transmitted on one PRB pair.
And we suggest that when compare to PDCCH performance, the localized ePDCCH simulation should take UE’s channel status parameter into account. In this case, the gap of performance between PDCCH and localized ePDCCH may not be obvious. 
	Available REs per PRB
	eREGs per PRB
	REs per eREG
	eREGs for DCI format 0/1A
	Number of UE configured ePDCCH


	PRB pairs for localized ePDCCH (no multiplexing)

	120
	16
	7
	4
	2
	2

	
	
	
	
	4
	4

	
	
	
	
	8
	8


Table 1 Example of PRB pairs for ePDCCH in 10MHz and 4 antennas network (AL=1)
In 10MHz and 4 antennas LTE network, the PRB pairs estimated for localized ePDCCH which not consider any multiplexing method are shown in Table 1. And the left PRB pairs for PDSCH are comparatively reduced. The multiplexing configuration may solve this issue to some extent. For instance, the ePDCCH sets for localized and distributed transmission could be configured partially over-lapped. On the other hand, one ePDCCH set can be shared by a group of UEs, especially for distributed scheme, and it will use resources more efficiently. Although the above mentioned methods somehow decrease PRB pairs for ePDCCH, the available resources for PDSCH are still impacted. Thus, when consider the maximum number of ePDCCH sets we propose there is a tradeoff between ePDCCH capacity and PRB pairs reserved for PDSCH.

Proposal 2: For maximum number of ePDCCH sets, the tradeoff between ePDCCH capacity and PRB pairs reserved for PDSCH should be considered.

3. Conclusion

In this contribution, we described our views on ePDCCH sets size and maximum number considering resource utilization. Our proposals are summarized as follows: 
Proposal 1: One localized ePDCCH should be transmitted on one PRB pair.

Proposal 2: For maximum number of ePDCCH sets, the tradeoff between ePDCCH capacity and PRB pairs reserved for PDSCH should be considered.
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