3GPP TSG RAN Working Group 1 Meeting #71
R1-125032
New Orleans, USA, November. 12th – 16th, 2012
Agenda Item
: 6.2.3.2
Source 
: Pantech 
Title 
: Blind detection candidates splitting for ePDCCH
Document for
: Discussion & Decision
1. Introduction

For flexible EPDCCH resource configuration, one or two EPDCCH set can be configured for each UE in UE specific manner, and each set can have different size as agreed in RAN1 #70bis. 
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 
It is common understanding that the search space should be specified according to the value of Ks and Ns, and EPDCCH candidates for each aggregation level should be decided in RAN1 #71. In this contribution, we suggest the general search space design rule for splitting of blind detection candidates and we also suggest the possible distribution of EPDCCH candidates for each Ks and Ns. 
2. EPDCCH candidates for localized and distributed EPDCCH sets 
Since PDCCH UE specific search space was designed in period of release which dose not support transmission mode with large size DCI such as DCI format 2C or 2D, the search space would not be optimized for high order transmission modes. Thus, the optimum design of EPDCCH search space would be different with current PDCCH search space. However, since we did not observe clear abidance of capacity/performance gain by optimizing the search space of EPDCCH, we would assume that the same candidate spitting with PDCCH UE specific search space can be applied for single EPDCCH set with size 8. To support aggregation level 16 or 32, the splitting would be slightly changed.
For EPDCCH sets with size smaller than 8, it would be natural assumption that the number of EPDCCH candidates should be configured as many as possible for given Ks and Ns. It would also be general assumption that various aggregation levels need to be supported in each configuration of Ks and Ns. However, depending on the value of ND or NL, the total candidates of EPDCCH candidates could be reduced less than 16. 

For example, If ND less than 8 is configured, since frequency diversity gain would be restricted, distributed EPDCCH with aggregation level high than 2xND would not be necessarily supported. Thus, if only one set and distributed set is configured, depending on ND, the amount of candidates can be less than 16.
And also, due to the loss of frequency selection gain, the amount of candidates or maximum aggregation level for localized EPDCCH would be limited in small size EPCCH set. In table 1, we suggest the specification for EPDCCH candidates configuration with single EPDCCH set.
When more than one distributed sets are configured, basically, the amount of EPDCCH candidates defined in each set would depend on the size of each set. And to support more frequency selection gain, when both set have size less than 8, we may need to divide different aggregation levels to be supported in different EPDCCH set. For example, if N1=N2=4, to support frequency selection among 4 distinct subbands, one of the set would be configured on non-adjacent 4 PRB pairs. In this EPDCCH set, aggregation level higher than 4 would not be supported, and the other set would be designed to support aggregation level higher than 4. 
When both localized and distributed EPDCCH set are configured, since distributed EPDCCH should support fallback operation, robustness would be the most importance issues for distributed EPDCCH search space design, and we need to configure high aggregation level on distributed EPDCCH. Table 2 shows our proposal for specification of EPDCCH candidates when two EPDCCH sets are configured. 
3. Conclusion 
In this contribution, we discuss search space design and EPDCCH candidates configuration according to the configured EPDCCH set numbers and set sizes. We suggest that Table 1 and 2 to be the specification for search space design. 
Table 1. EPDCCH candidates monitored by UE when single EPDCCH set is configured
 [image: image1.emf]1, 0

0, 1

8, 0

6/6/2/2/0

6/6/2/1/1

4, 0

Number of candidates for aggregation 

level 1/2/4/8/16 in normal subframes 

(normal CP) or specialsubframe 

configs 3,4,8 (normal CP), and the 

available REs in a PRB pair is more

than X

thresh

Number of candidates for aggregation 

level 2/4/8/16/32 in normal subframes 

(normal CP) or specialsubframe 

configs 3,4,8 (normal CP), and the 

available REs in a PRB pair is less

than X

thresh

Number of 

candidates for 

aggregation 

level 

1/2/4/8/16 in 

other cases

Set size

L/D 

sets

1, 0

0, 1

1, 0

0, 1

2, 0

6/6/2/0/0

6/6/2/2/0

4/4/2/0/0

4/4/2/0/0

6/6/2/0/0

6/4/2/1/1

6/4/0/0/0

6/4/2/1/0

4/2/0/0/0

4/2/1/0/0

6/6/2/0/0

6/4/2/1/1

6/4/0/0/0

6/4/2/1/0

4/2/0/0/0

4/2/1/0/0


Table 2. EPDCCH candidates monitored by UE when two EPDCCH sets are configured

[image: image2.emf]8, 8

8, 4

Number of candidates for aggregation 

level 1/2/4/8/16 in normal subframes 

(normal CP) or specialsubframe 

configs 3,4,8 (normal CP), and the 

available REs in a PRB pair is more

than X

thresh

Number of candidates for aggregation 

level 2/4/8/16/32 in normal subframes 

(normal CP) or specialsubframe 

configs 3,4,8 (normal CP), and the 

available REs in a PRB pair is less

than X

thresh

Number of 

candidates for 

aggregation 

level 

1/2/4/8/16 in 

other cases

Set size

L/D 

sets

1, 1

2, 0

0, 2

1, 1

2, 0

0, 2

8, 2

4,8

1, 1

2, 0

0, 2

1, 1

4,4

4,2

1, 1

2, 0

0, 2

1, 1

2, 0

0, 2

2,8

2,4

1, 1

1, 1

2,2

1, 1

2, 0

0, 2

3/3/1/1/0

3/3/1/1/0

6/6/0/0/0

0/0/2/1/1

6/6/0/0/0

0/0/2/1/1

6/6/0/1/0

0/0/2/1/0

3/3/2/2/0

3/3/0/0/0

4/4/1/1/1

2/2/1/0/0

4/4/2/2/0

2/2/0/0/0

4/4/2/1/1

2/2/0/0/0

3/3/1/0/1

3/3/1/1/0

4/4/0/0/0

2/2/2/1/1

6/6/2/0/0

0/0/0/1/1

4/4/4/0/0

0/0/2/0/0

2/2/2/2/0

4/4/0/0/0

3/3/1/1/0

3/3/1/0/1

3/3/2/2/0

3/3/2/0/0

4/4/2/1/1

2/2/0/0/0

2/2/2/0/0

3/3/2/1/1

2/2/2/0/0

4/4/0/1/1

2/2/2/0/0

2/2/2/1/0

2/2/1/0/0

1/1/1/1/0

3/3/1/1/0

3/3/1/1/0

2/2/2/2/0

4/4/0/0/0

6/6/0/0/0

0/0/2/1/1

3/3/1/0/1

3/3/1/1/0

6/6/0/0/0

0/0/2/1/0

2/2/2/2/0

4/4/0/0/0

4/4/1/1/1

2/2/1/0/0

4/4/2/0/0

2/2/0/0/0

4/4/2/2/0

2/2/0/0/0

4/4/2/1/1

2/2/0/0/0

4/4/0/0/0

2/2/2/1/1

4/4/0/0/0

2/2/2/0/0

3/3/1/1/0

3/3/1/1/0

4/4/0/0/0

2/2/2/1/0

4/4/0/0/0

2/2/0/0/0

4/4/1/1/0

2/2/1/0/0

4/4/0/0/0

0/0/1/0/0

2/2/0/0/0

4/4/2/1/1

2/2/0/0/0

4/4/1/1/0

4/2/0/0/0

1/1/1/0/0

2/2/1/0/0

2/2/1/0/0

4/2/0/0/0

2/2/1/0/0

2/2/2/2/0

4/4/0/0/0

6/6/0/0/0

0/0/2/1/1

3/3/1/0/1

3/3/1/1/0

6/6/0/0/0

0/0/2/1/0

2/2/2/2/0

4/4/0/0/0

4/4/1/1/1

2/2/1/0/0

4/4/2/0/0

2/2/0/0/0

4/4/2/2/0

2/2/0/0/0

4/4/2/1/1

2/2/0/0/0

4/4/0/0/0

2/2/2/1/1

4/4/0/0/0

2/2/2/0/0

3/3/1/1/0

3/3/1/1/0

4/4/0/0/0

2/2/2/1/0

4/4/0/0/0

2/2/0/0/0

4/4/1/1/0

2/2/1/0/0

4/4/0/0/0

0/0/1/0/0

2/2/0/0/0

4/4/2/1/1

2/2/0/0/0

4/4/1/1/0

4/2/0/0/0

1/1/1/0/0

2/2/1/0/0

2/2/1/0/0

4/2/0/0/0

2/2/1/0/0


References

[1] R1-124078, Search space design for EPDCCH, Huawei, HiSilicon
[2] R1-124102, E-PDCCH set configuration, CATT
[3] R1-124266, Remaining details of EPDCCH search space design, InterDigital Communications, LLC
[4] R1-124378, Search Space Design for EPDCCH, Samsing
PAGE  
1

