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1. Introduction
Network centric techniques to mitigate dominant neighbor cell interference have been discussed in parallel with UE receiver based techniques basically since heterogeneous network discussions started in 3GPP. During further eICIC discussions, it was though agreed at RAN1#67 [1] to recommend RAN4 to consider UE performance requirements for UE receiver based techniques to handle CRS interference at 9dB CRE. However, considering eNB transmitter based techniques for further studies was not precluded by this agreement: 
· FFS the additional need for rate matching around CRS of neighbor cell(s) – also discussed in CoMP W
In this contribution, interference mitigation aspects of eNB Tx vs. UE Rx are discussed. 
2. Discussion
Table 1 summarizes most of the RAN1 considered eICIC related network/eNB Tx and UE Rx techniques to mitigate dominant macro interference in macro-pico deployments. From this table we make the following observations:
Observation 1: With UE support for CRS interference suppression, rate matching around neighbor CRS seems only to be of interest if interference suppression of non-colliding CRS is not sufficient for PDSCH demodulation.
Observation 2: Without UE support for CRS interference suppression, either semi-static signalling of the PDCCH control region or if ePCFICH is defined mapping to REs on OFDM symbols without CRS might be needed in scenarios with dominant non-colliding CRS interference only.

Observation 3: Without UE support for CRS interference suppression, rate matching around neighbor CRS for both ePDCCH and PDSCH (unicast) demodulation might be needed in scenarios with dominant non-colliding CRS interference only.

Observation 4: Without UE support for CRS interference suppression and if defining ePHICH mapping to REs on OFDM symbols without CRS  might be needed in scenarios with dominant non-colliding CRS interference only.
Observation 5: Without UE support for PSS/SSS interference suppression additional “PSS/SSS” at new locations might be needed to support 9dB CRE in both FDD and TDD deployments.
Observation 6: Without UE support for PBCH interference suppression, dedicated signalling via ePDCCH/ePDSCH of system information to UEs that cannot detect broadcasted MIB might need to be considered.
Rate matching around CRS of neighbor cells as part of PDSCH (unicast) demodulation seems to be a complementary solution to interference suppression of non-colliding CRS. Further modifications to the demodulation and detection of other channels and signals such as PCFICH, (e)PDCCH, PHICH, PBCH, PSS/SSS might be needed in that case. From a Rel11 perspective interference suppression seems to be more realistic than considering a stand-alone FeICIC transmitter based solution to mitigate dominant macro interference in macro-pico deployments. However, it is still unclear if there are any significant overall system performances benefits with PDSCH rate matching around non-colliding CRS versus CRS interference suppression when considering simulation assumptions agreed in [2].
Table 1 Summary of potential techniques to mitigate dominant macro interference
	
	Transmitter based solutions
	Receiver based solutions

	PCFICH
	· Semi-statically signaled L1/L2 control region size or always extended PHICH configuration
· If an ePCFICH is defined, the mapping to REs seems needed to be on OFDM symbols without CRS
	· CRS interference suppression

	PDCCH (unicast)
	· ePDCCH with rate matching around neighbor cell CRS (non-colliding CRS
)
	· CRS interference suppression

	PDSCH (unicast)
	· ePDSCH: PDSCH with rate-matching around neighbor cell CRS (non-colliding)
	· CRS interference suppression

	PHICH
	· Use of UL grants transmitted via ePDCCH (adaptive retransmissions)

· If an ePHICH is defined, the mapping to REs seems needed to be on OFDM symbols without CRS 
	· CRS interference suppression 

	PBCH
	· Dedicated signalling via ePDCCH/ePDSCH to UEs that cannot detect broadcasted MIB
· Subframe shifting
	· PBCH/CRS interference suppression 

	PSS/SSS
	· Additional PSS/SSS at new locations (or new cell detection procedures)
· Subframe shifting
	· PSS/SSS interference suppression 

	Colliding CRS
	· Avoid by network planning
	· CRS interference suppression


3. Conclusion
In this contribution, several observations were made regarding rate matching around CRS of a neighbor cell versus UE interference suppressions as techniques to mitigate dominant macro interference towards pico downlink physical channels and signals. In deployments without dominant colliding CRS, PDSCH rate matching around CRS of a neighbor cell in conjunction with neighbor cell signal interference suppression on other downlink physical layer channels and signals seem to be a feasible FeICIC solution in a release 11 time frame but if there are any significant systems performance benefits with such hybrid eNB Tx/UE Rx solution is unclear, and clearly UEs would then need to support both rate matching around CRS of a neighbor cell and interference suppression techniques.
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� Or a colliding CRS scenario where the pico cell has less number of antenna ports than the macro cell.





