3GPP TSG RAN WG1 Meeting #66bis                                                            R1-113574
Zhuhai, China, 10th – 14th, October, 2011
______________________________________________________________________Agenda item: 7.3.2
Source: LG Electronics
Title: Tx-based solutions for CRS interference handling
Document for: Discussion and Decision
1. Introduction
In RAN1#66 meeting, several approaches for mitigating aggressor cell’s CRS interference in PDSCH were presented.([1]~[4]) In this contribution, we provide link level simulation results which include performance evaluations of PDSCH using Tx- and Rx-based solution. 
2. Discussion
2.1. Tx- and Rx-based solution for mitigating CRS impact

The Tx-based solution to avoid undesirable CRS interference on PDSCH means that the victim cell’s eNB perform rate matching around the REs which are aligned with aggressor cell’s CRS position. If this approach is used, the coding rate on every code block can be maintained identically because the eNB allocates modulated symbols to available REs except REs which are impacted by aggressor cell’s CRS directly. So the Tx-based solution can acquire consistent performance gain regardless of the number of aggressor cell’s Tx antennas and/or the number of assigned RBs.
On the other hands, the Rx-based solution can be implemented by discarding information on the REs which are impacted by aggressor cell’s CRS when decoding PDSCH. This approach doesn’t need additional works by victim cell’s eNB in coding chain. But if the number of discarded (or punctured) REs increases (e.g. the number of aggressor cell’s Tx antennas is 4), performance gain decrease because useful information is discarded. In addition, because the distribution of discarded REs is irregular on time domain, the Rx-based solution may cause high FER as the number of code blocks increases. And these effects decrease PDSCH performance more severely as the number of interfering cells increases.
2.2. Simulation results 
Figure 1 and 2 shows PDSCH performance when Tx- and Rx-based solutions are applied. The simulation assumptions are stated in Appendix.
In Figure 1 and 2, it is assumed that the subframe boundaries of aggressor cell and victim cell are aligned and the aggressor cell’s subframes are configured as the ABS. There are 5 cases for evaluating Tx- and Rx-based solutions in Figure 1, including:
· Rate matching (blue line): a simulation result of Tx-based solution (explained in above).

· Rx puncturing (red line): a simulation result of Rx-based solution.

· w/o interference (green line): a simulation result without dominant interference

· w/ interference (5dB, 10dB): a simulation result with dominant interference of 5dB, 10dB, respectively
Figure 2 shows the victim cell’s PDSCH performance when 2 dominant interferers interfere with victim cell’s performance. (As shown in [5], as CRE value is determined higher under the same environment of simulation model and UE drop configuration, the number of dominant interferers that affect pico-UE located in CRE area is turned out to be increasing in average.) And it is assumed that every interferer is configured ABS and the victim cell apply Tx- or Rx-based solution to all of the REs which are impacted by interferers.
It is observed in Figure 1 and 2 that the performance gap between Tx- and Rx-based solutions grows as the number of impacted REs increases and the number of assigned RBs increase. (e.g. In the case of 2x2 and 10dB SNR with 1 interferer, the Tx-based solution has 2.53% throughput gain compared to the Rx-based solution when the number of assigned RBs is 5, while the Tx-based solution has 5.48% throughput gain in 50RBs case. Similarly, in the case of 50 assigned RBs and 10 dB SNR with 1 interferer, the Tx-based solution has 5.48% throughput gain when the antenna configuration is 2x2, while the Tx-based solution has 13.70% gain in 4x4 case.) And also this performance gap increase severely as the number of dominant interferers increases.
Proposal: The Tx-based solution (i.e. transmitter side rate-matching) should be supported for mitigating CRS impact by dominant interferer.
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Fig.1 PDSCH performance (1 interferer)
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Fig.2 PDSCH performance (2 interferers)

3. Conclusion
This contribution shows performances of Tx- and Rx-based solution using link level simulator. Considering all of the aspects mentioned above we propose:
Proposal: The Tx-based solution (i.e. transmitter side rate-matching) should be supported for mitigating CRS impact by dominant interferer.
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Appendix

The followings are simulation parameters used for the Victim-downlink with other cell’s CRS interference link level simulation evaluations.
Table 1. Simulation Parameters for Macro PDSCH link simulation
	Parameter
	Value

	Carrier Frequency
	2.0 GHz

	Bandwidth
	10MHz (50RB)

	Allocated RB size
	5, 25, 50 RB

	Channel Model
	LTE-ETU (uncorrelated)

	Fading Speed
	3 km/Hr

	Antenna configuration
	2Tx or 4Tx

(Aggressor and victim cell have same antenna configuration)

	HARQ Combining
	IR Combining

	Receiver Algorithm
	MMSE

	Feedback measurement RS
	Ideal estimation

	Scheduling + CSI feedback delay
	10ms

	Demodulation channel estimation
	Real channel estimation

	Target block error rate
	10%

	Outer loop link adaptation
	Yes,

modified MCS to received CQI mapping according to actual long term BLER
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