3GPP TSG-RAN WG1 #61bis	R1-104256
June 28th – July 2nd, 2010
Dresden, Germany
	

Agenda item:	6.8
Source: 		        Qualcomm Incorporated
Title: 	eICIC Solutions Details
Document for:	Discussion/Decision
1		Introduction 
In this contribution, we provide details of the baseline and other solutions for eICIC listed in RAN 1 LS for eICIC [1]. 
2 	Baseline solution
2.1 Time domain
Time domain approach can take one of the following forms:
· Almost blank subframes
· Almost blank subframes with MBSFN configuration
· Almost blank subframes with OFDM symbol shift
· Blank subframes for TDD only

2.1.1 Almost blank subframes
Description
This approach relies on backhaul signaling for the subframe partitioning, to enable coordinated scheduling across nodes. Almost blank subframes are fully backward compatible and characterized by lack of unicast transmission on any physical channel:
· PSS/SSS transmission occurs in subframe 0 and 5 (FDD) and 0, 1, 4 and 5 (TDD for 5 ms periodicity), and 0 and 1 (TDD for 10 ms periodicity)
· PBCH transmission occurs in subframe 0
· CRS transmission occurs in all subframes 
· CRS transmission in the data region is avoided if a subframe is configured as MBSFN subframe 
· PDCCH transmission masked with P-RNTI may occur only in subframes configured for paging (subframes 0, 4, 5 and 9) 
· PDCCH transmission masked with SI-RNTI occur only in subframe 5 in even SFNs
· PCFICH transmission occurs only in subframes where PDCCH transmission occurs 

Backward compatibility
Almost blank subframes are fully backward compatible

Impact on specifications
There is an impact on the network side and the UE side.
Network side impact:
· Determine how to handle backhaul signaling for subframe coordination 
· Inter-cell coordination of almost blank subframes utilization
UE side impact:
· Determine how to handle
· Radio link monitoring (RLM) procedure
· RRM measurements
· Channel feedback
· Detection of PSS/SSS
· Detection of PBCH
· Interference from CRS on PCFICH, PHICH, PDCCH and PDSCH
· Interference from PDCCH masked with P-RNTI and SI-RNTI (for SIB-1 only) and associated PCFICH on PCFICH, PHICH and PDCCH

2.1.2 Almost blank subframes with MBSFN configuration
Description
Unlike pure almost blank subframe approach, this method does not require backhaul signaling for subframe partitioning. Instead, it is only necessary to convey MBSFN configurations between coordinating nodes. Remaining aspects are the same as for almost blank subframes.

Backward compatibility
Almost blank subframes with MBSFN configuration are fully backward compatible

Impact on specifications
There is an impact on the network side and the UE side. 
Network side impact:
· Determine how to handle backhaul based signaling to include MBFSN configuration 
UE side impact:
· Determine how to handle
· Radio link monitoring (RLM) procedure
· RRM measurements
· Channel feedback
· Detection of PSS/SSS
· Detection of PBCH
· Interference from PCFICH/PHICH/PDCCH on PCFICH/PHICH/PDCCH
.

2.1.3 Almost blank subframes with OFDM symbol shift
Description
In this approach, in addition to almost blank subframes, OFDM symbol shift is configured to avoid CRS interference to PDCCH region. Data RE muting is utilized to prevent RLF of Rel 8/9 UEs. The remaining aspects are the same as for almost blank subframes.

Backward compatibility
Almost blank subframes with OFDM symbol shift are fully backward compatible

Impact on specifications
There is an impact on the network side and the UE side. 
Network side impact:
· Same as almost blank subframes 
UE side impact:
· Same as almost blank subframes 

2.1.4 Blank subframes for TDD only
Description
This approach utilizes different DL/UL partitioning at different nodes to create blank DL subframes. Requires backhaul signaling for DL/UL partitioning coordination.

Backward compatibility
Blank subframes are fully backward compatible

Impact on specifications
There is an impact on the network side. 
Network side impact:
· Determine how to handle backhaul signaling for DL/UL partitioning coordination.

2.2 Power control
Power control can take one of the following forms:
· Backhaul signaling of power reduction
· Power setting based on HeNB measurement

TDD commonality

2.2.1 Backhaul signaling of power reduction 
Description
There is backhaul signaling of power reduction recommendation from eNB A to eNB B. Power reduction applies to CRS and control transmission of recipient node.

Backward compatibility
Backhaul signaling of power reduction is fully backward compatible.

Impact on specifications
There is an impact on the network side. 
Network side impact:
· Determine how to handle backhaul signaling power reduction recommendation.

2.2.2 Power setting based on HeNB measurement
Description
Power setting is based on HeNB measurement of the strongest macro eNB interferer, as described in Section 7.3.2.1 in TR36.921.

Backward compatibility
Power setting based on HeNB measurement is fully backward compatible. 

Impact on specifications
There is an impact on the network side. 
Network side impact:
· Determine how to handle power setting based on HeNB measurements.

3 Other solutions
3.1 Load coordination on PDCCH
Description
Relies on backhaul signaling for load coordination on PDCCH.

Backward compatibility
Load coordination on PDCCH methid is fully backward compatible. 

Impact on specifications
There is an impact on the network side. 
Network side impact:
· Determine how to handle load coordination on PDCCH.
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