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1. Introduction
In 3GPP RAN1 #61bis meeting, the following text regarding the interleaving of R-PDCCH was agreed [1][2] after extensive discussions: 
For R-PDCCH interleaving with CRS, the following are both supported by the specifications: 
· Rel-8 based REG-level interleaving where the (RN specific) set of semi-statically assigned PRBs determines the virtual system bandwidth used for blind decoding
· A limited set of not more than 18 interleaving depths (measured in number of PRBs) is supported (in total for UL and DL)
· Exact set is FFS
· Each RN searches only one set of assigned PRBs for R-PDCCHs
· No interleaving across R-PDCCHs in a PRB (sometimes referred to as PRB-level interleaving)
· (same as DMRS “mode 2”)
· Optionality from implementation perspective will be discussed separately.
In DMRS case, there is no interleaving across R-PDCCH and the resources for R-PDCCH can span over the entire operating bandwidth, which means that there is no concept of subset. 
On the contrary, in CRS case multiple subsets can be pre-configured for R-PDCCH by eNB, but only one subset is assigned for each RN. Further more; R-PDCCHs of different RNs in the same subset are interleaved together. Under such circumstances, RN should be informed which subset it belongs to. 

So in this contribution we will focus on subset signaling methods and the corresponding blind decoding of R-PDCCH. 

2. Discussion
2.1 Signaling method

For R-PDCCH interleaving in CRS, eNB can divide the resources semi-statistically assigned for R-PDCCH into several subsets, and notify each RN which subset it belongs to in advance. Several signaling methods for subset can be considered. 
· Method 1: eNB informs each RN which subset its R-PDCCH belongs to through PDCCH.
When RN performs random access procedure, it will receive PDCCH for the information about the corresponding PRB indices which constitute the subset R-PDCCH belongs to. Since R-PDCCHs of different RNs in the same subset are interleaved together, RN will just monitor the above PRB indexes for its R-PDCCH. In this case, there is no need to inform RN the total subset number and the size of each subset. It means that each RN receives the corresponding PRB indexes to the subset on which each R-PDCCH carries. 
· Method 2: eNB informs each RN which subset its R-PDCCH belongs to through high-layer signaling, optimally specific high-layer signaling. 
When communicating with RN, eNB will inform each RN the corresponding PRB indices which constitute the subset the R-PDCCH belongs to via high-layer signaling. Different from Method 1, the subset information can be updated more frequently if the high-layer signaling is sent over common signaling in R-PDCCH.
· Method 3: eNB pre-configured the subset index statistically or semi-statistically for each RN. 
That is to say, the total number of subset, the size of each subset and the subset index of each RN are all pre-configured statistically or semi-statistically. In this case, there is no need to inform each RN which subset it belongs to. 
For example, eNB fixes the total number of subset is 3, and each subset consists of 4 fixed PRB pairs. Further more, eNB also fixes that RN 1 belongs to subset 1, RN 2 belongs to subset 2 and RN 3 belongs to subset 3. All of the above information is agreed between eNB and RN. When communication happens, RN 1 will directly perform blind decoding in the subset 1 for its R-PDCCH and RN 2 will directly perform blind decoding in the subset 2 for its R-PDCCH and RN 3 will directly perform blind decoding in the subset 3 for its R-PDCCH. 
2.2 Comparison
Method 1 can be used in the case when RN performs random access procedure, and method 2 can be applied when RN is in RRC connection. Method 3 is suitable for the case when the number of RNs in a cell is small.  
3. Conclusion

In this contribution, we provide our views on R-PDCCH interleaving when CRS is used for R-PDCCH demodulation. The following are proposed:

1. Method 1: eNB informs each RN which subset its R-PDCCH belongs to through PDCCH. 
2. Method 2: eNB informs each RN which subset its R-PDCCH belongs to through high-layer signaling. 
3. Method 3: eNB pre-configured the subset index statistically or semi-statistically for each RN. 
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