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1. Introduction

In RAN1 #70 meeting, multiple ePDCCH set scheme has been discussed, the following agreement is reached: 

Agreements:

· 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 configured K 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

· PRB pairs of ePDCCH sets with different logical ePDCCH set indices can be fully overlapped, partially overlapped, or non-overlapping. 

Note that excessive configurations should be avoided. 

Note that the details of the second subbullet are dependent on the conclusions on eREG definition. 

Note that it may be possible to forbid certain combinations of N and K

Note that the used values of N and K may depend on the system bandwidth.

In RAN1 #70bis meeting, further agreement is reached:
Agreement (per CC):

· Maximum K = 2. KL and KD have following combinations: { KL = 1, KD = 0}, { KL = 0, KD = 1},  { KL = 1, KD = 1}, { KL = 0, KD = 2}, { KL = 2, KD = 0}.
· N = {2, 4, 8}

· N=8 is not supported when system bandwidth is <8 PRBs

· FFS whether further system bandwidth related restrictions to valid combinations of values of N and K can be agreed

· FFS until Friday whether to include N=16 for distributed (check on Thur). 

In this contribution, we give our views on the remaining issues of ePDCCH resource set configuration.

2.   Configuration of K, N, and ePDCCH Set type 
Independent configuration of K, N, and set type would result in unnecessary configurations. As we analyze in [1], only N1>=N2 should be supported for both the two sets are distributed or localized type. Jointly encoded K, N and the ePDCCH set type is a reasonable choice. Examples are shown in Table1: 

	Value of RRC signaling field
	    Set1
	     Set2

	00000
	Distributed,  N=8
	Not available

	00001
	Distributed,  N=4
	Not available

	00010
	Distributed,  N=2
	Not available

	00011
	Localized,   N=8
	Not available

	00100
	Localized,   N=4
	Not available

	00101
	Localized,   N=2
	Not available

	00110
	Distributed,  N=8
	Distributed,  N=8

	00111
	Distributed,  N=8
	Distributed,  N=4

	01000
	Distributed,  N=8
	Distributed,  N=2

	01001
	Distributed,  N=4
	Distributed,  N=4

	01010
	Distributed,  N=4
	Distributed,  N=2

	01011
	Distributed,  N=2
	Distributed,  N=2

	01100
	Localized,   N=8
	Localized,   N=8

	01101
	Localized,   N=8
	Localized,   N=4

	01110
	Localized,   N=8
	Localized,   N=2

	01111
	Localized,   N=4
	 Localized,   N=4

	10000
	Localized,   N=4
	Localized,   N=2

	10001
	Localized,   N=2
	Localized,   N=2

	10010
	Localized,   N=8
	Distributed,  N=8

	10011
	Localized,   N=8
	Distributed,  N=4

	10100
	Localized,   N=8
	Distributed,  N=2

	10101
	Localized,   N=4
	Distributed,  N=8

	10110
	Localized,   N=4
	Distributed,  N=4

	10111
	Localized,   N=4
	Distributed,  N=2

	11000
	Localized,   N=2
	Distributed,  N=8

	11001
	Localized,   N=2
	Distributed,  N=4

	11010
	Localized,   N=2
	Distributed,  N=2


                                         Table 1
For subframes with eCCE is formed by 8 eREG, e.g TDD special subframes, it need to have larger value of N than that of normal subframes. Thus, it is suggest that eNode B can configure a value of N for normal subframes and another value of N for special subframes respectively.
Proposal 1：

· RRC signaling jointly encoded K, N and the ePDCCH set type.

· Two configurations of (K, N, Set Type) should be considered for cases of eCCE is formed by 4eREGs and eCCE is formed by 8eREGs, respectively. 

3. System bandwidth related restrictions
It is agreed that N=8 is not supported when system bandwidth is <8 PRBs. However, restrictions can be further applied to reduce the unnecessary configurations. The case that all downlink bandwidth occupied by ePDCCH should be avoided in any system bandwidths. For distributed transmission in that case, a ePDCCH will use all N PRB and block the possibility of PDSCH transmission on those PRB. For localized transmission, the unused eREGs can be mostly reused for PDSCH. Thus, it is proposed to restrict the distributed ePDCCH set. Reasonable value could be referred from the overhead of PDCCH, e.g 3/12 of total bandwidths, as this considering the maximum case for extened CP.  Specifically for distributed Set, N is not larger than
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. The restriction is illustrated in table 2:
	System Bandwidth
	Scope of N value(k)
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	Distributed
	Localized

	6 - 7
	2
	2,4

	8 - 15
	2
	2,4,8

	16 - 31
	2,4
	2,4,8

	32 - 110
	2,4,8
	2,4,8


                                              Table 2
Proposal 2：

For distributed ePDCCH set, N should be no larger than
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. For localized ePDCCH set, N should be no larger than
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4. Conclusions

We in this contribution give our views on the remaining issues of ePDCCH set configuration. More details is proposed:
Proposal 1: 
· RRC signaling jointly encoded K, N and the ePDCCH set type.

· Two configurations of (K, N, Set Type) should be considered for cases of eCCE is formed by 4eREGs and eCCE is formed by8eREGs, respectively. 

Proposal 2: 
· For distributed ePDCCH set, N should not be larger than
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. For localized ePDCCH set, N should not be larger than
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