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Discussion and Decision
1
Observations
1. 1 R-PDSCH transmission in second slot (including DL grant only)
Supported: Nokia-NSN, Motorola, CMCC, ZTE, CATT, Huawei, LGE, Samsung, LG-Nortel

Neutral: NEC, Qualcomm
Not supported: Panasonic, Alcatel-Lucent, Ericsson
	Ericsson
	Leave second slot empty, since resource loss is small. Only if justified by reasonable performance gains, data transmission in 2nd slot is only for same RN whose R-PDCCH is in the 1st slot.  To reuse the existing DCI format.

	Nokia-NSN
	2nd-slot R-PDSCH supported for both CRS (freq. dist. or localized) and DMRS (freq. localized) cases

	Qualcomm
	Supported only in DMRS case, not for CRS case (due to BF reason), one bit to indicate 1-slot data. Also possible not to support DL grant alone and UL grant alone in Rel-10. Raised resource allocation resolution issue (DL grant in 1st slot and UL grant in 2nd slot) residing inside a sub-band of data allocation 

	Motorola
	Shortened resource blocks for 2nd-slot R-PDSCH, similar to Rel-8 inner 6 RBs, (no new DCI format needed

	CMCC
	R-PDSCH transmission is transmitted in 2nd slot only for same RN

	ZTE
	2nd-slot R-PDSCH supported for both DMRS and CRS, no new DCI format

	CATT
	2nd-slot R-PDSCH supported for both DMRS and CRS, no new DCI format   

	Huawei
	R-PDSCH is transmitted in 2nd slot only for DL grant only case

	LGE
	Supported 

	Samsung
	More general mapping of R-PDSCH, e.g., R-PDSCH and UL grant multiplexed in 2nd slot

	LG-Nortel
	R-PDSCH is allocated over the remaining OFDM symbols to maximize the backhaul utilization

	NEC
	Either send R-PDSCH or do nothing

	Panasonic
	DTX as the resource wastage is small when a RN occupies many PRBs for DL traffic

	Alcatel-Lucent
	DTX as the resource wastage is small. DL grant only situation does not happen often, esp. in CRS case


Summary: majority of support for R-PDSCH transmission in 2nd slot, and no new DCI format is needed for such resource allocation

1. 2 UL grant only case (with DMRS or non-interleaving of CRS)
UL grant transmitted in 1st slot (2nd slot blank): Ericsson, LG-Nortel, NEC, Alcatel-Lucent, Motorola (only for DCI format 0)
UL grant transmitted in 2nd slot (1st slot blank): Qualcomm, Panasonic, Alcatel-Lucent, LGE, Motorola
UL grant spans over 1st and 2nd slots: Huawei
2nd slot for R-PDSCH SPS transmission (same RN): CMCC

Not to standardize: CATT
Summary: majority for no data transmission in the empty slot (be it the first or the second slot).
1. 3 Interleaving/search space with frequency localized mapping

No interleaving: Ericsson, Nokia-NSN, ZTE, CATT, Samsung, NEC, LGE, Panasonic, Motorola
Intra- and Inter-PRB interleaving: Qualcomm
	Ericsson
	Multiplexing and interleaving not needed for R-PDCCH and REs of a PRB for a single RN. PRB level search space.

	Nokia-NSN
	Joint interleaving not needed for frequency localized mapping. DMRS tied to localized mapping only. CRS is possible for localized mapping. Introduce 24-RE CCE

	ZTE
	No interleaving is needed. PRB level blind decoding.

	CATT
	Multiple RNs’ R-PDCCHs not to be interleaved in each R-PDCCH RB. Blind decoding per PRB basis or PRB set basis. R-PDCCH to RE mapping follows frequency first principle    

	Samsung
	No interleaving for frequency localized mapping

	LG-Nortel
	Suitable for small number of RNs per donor eNB. CRS preferred.

	NEC
	No interleaving for frequency-selective

	Panasonic
	Both CRS and DMRS support frequency localize for common design. Multiplexed R-PDCCH in a PRB (like a Rel. 8 PDCCH) is not supported and one PRB carries a (part of) a single R-PDCCH for both CRS and DMRS. 

	Motorola
	No joint interleaving across different RNs’ R-PDCCHs in frequency localized mapping. Blind decoding is at PRB level (per PRB or PRB set). 

	Qualcomm
	Intra-PRB and Inter-PRB interleaving is needed in case of CRS. Same Rel-8 design should be reused as much as possible. One single design for both localized and distributed R-PDCCH is preferred.


Consensus: no joint interleaving across different RNs’ R-PDCCHs in frequency localized mapping. Blind decoding is at PRB level (per PRB or PRB set). 
1. 4 Interleaving/search space with frequency distributed mapping 

Interleaving: Nokia-NSN, ZTE, CATT, Samsung, LG-Nortel, NEC, LGE, Qualcomm

No interleaving: Ericsson

Separate search space for 1st and 2nd slot: Nokia-NSN, CMCC, ZTE, CATT, Samsung, LG-Nortel, NEC

Note that in CRS case, the frequency distributed mapping is supported.

Summary: majority for interleaving supported in frequency distributed mapping. Separate search spaces are for grants in 1st slot and grants in 2nd slot. UL grants are sent only in the 2nd slot of PRBs containing R-PDCCHs.
	Nokia-NSN
	In case of CRS, joint interleaving as in Rel-8 is needed for frequency distributed mapping. Search space in 2nd slot is configured by higher-layer signalling

	CMCC
	Separate search space for 1st and 2nd slot

	ZTE
	R-PDCCHs of different RNs are interleaved. Separate interleaving in 1st slot and 2nd slot.  Only DL grants are sent in 1st slot and all UL grants are sent in 2nd slot.

	CATT
	R-PDCCH of different RNs are interleaved across the set of R-PDCCH RB pairs. Interleaving separately performed in 1st and 2nd slot. Rel-8 PDCCH CCE/REG can be reused   

	Samsung
	CCE level or (PRB level) interleaving. Search space (CCE groups) partitioned to for 1st slot and 2nd slot, respectively

	LG-Nortel
	Inter-PRB interleaving carried out in each slot. REG level interleaving. CRS is preferred. Rel-8 common signalling preferred. Suitable for more number of RNs per donor eNB.

	NEC
	Some kind of interleaving has to be supported for the CRS case in order to randomise the interference and also achieve frequency diversity gain whenever it is possible. The interleaving unit can be REG or R-CCE level which can be considered FFS at this point of time

	Panasonic
	Both CRS and DMRS support frequency distributed for common design. Multiplexed R-PDCCH in a PRB (like a Rel. 8 PDCCH) is not supported and one PRB carries a (part of) a single R-PDCCH for both CRS and DMRS.

	Ericsson
	Multiplexing and interleaving not needed for R-PDCCH and REs of a PRB for a single RN. PRB level search space.

	LGE
	Inter-PRB interleaving is preferred in case of frequency distributed mapping.

	Motorola
	Inter-PRB interleaving supported for frequency distributed mapping for a single RN. 

	Qualcomm
	Intra-PRB and Inter-PRB interleaving is needed in case of CRS. Same Rel-8 design should be reused as much as possible. One single design for both localized and distributed R-PDCCH is preferred.


1. 5 Boundary adjustment for DL/UL grants

Supported: Ericsson, Qualcomm, LG-Nortel

More positive to support: Panasonic 

	Ericsson
	Unbalanced if divided along the slot boundary, 4~5 OFDM symbols in 1st slot while 6~7 OFDM symbols in 2nd slot. DL grant generally larger than UL grant

	Qualcomm
	Give an example of dividing at 9th OFDM symbol

	LG-Nortel
	Shortage of REGs in the 1st slot. Pros: no impact on specification, Cons: R-PDSCH cannot be allocated in 2nd slot


Not in consideration: Nokia-NSN, Motorola, CMCC, ZTE, CATT, Huawei, Samsung, NEC, LGE

Summary: This issue does not seem to attract much of interest from other companies. 
1. 6 Starting point of R-PDCCH and R-PDSCH

· R-PDCCH starts at symbol s1.

· (R-)PDSCH starts at symbol s2 in PRB(s) not containing R-PDCCH.

· Alt 1

· s1 is fixed to symbol #3.

· s2 is configurable in the range m ≤ s2 ≤ 3.

· RN is informed of s2 via

· Alt 1-1: R-PDCCH. 
· Alt 1-2: High-layer signaling.

· Alt 2

· s1 and s2 are (semi-)statically configured in the range m ≤ s1 = s2 ≤ sx where sx ε {3,4,5} (FFS).
Alt 1-1: ZTE, CATT, Qualcomm 

Argument: simpler R-PDCCH design, and more efficient R-PDSCH when eNB PDCCH size varies dynamically
Alt 1-2: LGE, Huawei, Motorola, Nokia-NSN 

Argument: simpler R-PDCCH design, eNB PDCCH region is expected to be more stable in Un DL subframes        

 Alt 2(sx=3): Ericsson, Panasonic 

Argument: unified starting point for R-PDCCH and R-PDSCH, eNB PDCCH region is expected to be more stable in Un DL subframes, to increase the tolerance to RN to RN interference

1. 7 DMRS pattern  

	Nokia-NSN
	Propose rank=1 or 2 DMRS patterns for DL timing case 1 and case 3, based on Rel-9/10 DMRS. Baseline to be rank=1 for R-PDCCH

	Qualcomm
	In the 2nd slot, same DMRS of Rel-9/10 (for DwPTS) can be reused for R-PDCCH in DL timing case 3

	CMCC
	In DL timing case 3, either to reuse Rel-9/10 DMRS or not to transmit DMRS in the 2nd slot








