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1. Introduction
In previous RAN4 discussion for CoMP demodulation performance requirements, the need for CRS interference cancellation (CRS-IC) was identified as key UE functionality to achieve capacity gain in CoMP scenario 3 deployments. After studying test 2-A for colliding CRS scenario and test 2-C for non-colliding CRS scenario, test 2-A was first adopted with test 2-C left for further discussion [1]. As we pointed out in [2], UE requirement mandated by test 2-C is serving cell CRS interference cancellation when UE PDSCH is served by non-serving TP. This can be considered as Rel-11 compromise for CRS-IC requirement in CoMP while comprehensive UE behavior for CoMP CRS-IC is studied in Rel-12. 
In [3], system level simulation was shown for performance comparison of Hetnet deployments with Rel-8, CoMP with serving cell CRS-IC, and CoMP with all cells CRS-IC. In that paper, no gain was observed for CoMP deployment. It was then further suggested that no CRS-IC requirement is introduced in Rel-11 for CoMP. It was pointed out during the meeting that the observations made in the paper contradict the conclusion of Rel-11 performance evaluation of CoMP, where significant gain was demonstrated for CoMP in hetnet deployments. A few differences in the setup might have led to the drastically different conclusions:

· In [3], scheduler implemented neither dynamic point blanking (DPB) nor dynamic beam forming (DBF), which are critical elements in CoMP to provide capacity boost.
· In [3], there is no ABS or blank subframes in dominant interfering cell; hence PDSCH interference dominates overall interference with little gain from CRS-IC.

In this contribution, we provide system level study to evaluate the benefit of serving cell CRS-IC in CoMP scenario 3 with proper modeling of blank subframes. We further provide two proposals regarding defining CRS-IC requirements for CoMP in Rel-11 and future releases.
2. System level simulation

2.1. Simulation assumptions
We evaluate system performance of CoMP scenario 3 with serving cell CRS-IC. Evaluation methodology is based on the assumptions used for Hetnet performance evaluation : 
· 3GPP HetNet configuration 1 with 4 pico TPs randomly distributed in the macro cell area
· 30 UEs dropped randomly in the macro cell area

· Macro cell PCIs are planned - the 3 cells in each macro site have CRS that are non-colliding in frequency
· Pico cell PCIs are selected so that two strongest macro cells are non-colliding.
· ITU channel model (UMa and UMi)

· Full buffer traffic model
· Static resource partitioning with same DPB blanking pattern in every macro cell : 4 subframes are blanked on macro cells
· 0dB handover bias, .i.e., UE is always associated with strongest cell
· 9dB CoMP threshold, i.e., range expansion macro UE can be served by pico TP that is weaker than serving macro cell by up to 9dB
· Range expansion macro UEs are served by pico cell only in blanked SF
For CRS interference, we evaluate following cases.
· No CRS-IC : CRS interference is not mitigated.
· Serving cell CRS-IC : only serving cell CRS interference is mitigated when PDSCH is served by non-serving TP.
· Two cell CRS-IC : CRS interference is mitigated for two strongest interfering cell.
2.2. Simulation results
In Table 1, we summarize system level performance with different CRS interference handling. As we can see, serving cell CRS can provide significant gain especially for cell edge users (24.5%) and median users (12.1%). If we introduce full blown CRS-IC in Rel-12, the performance gain would be even bigger. As one example, the edge and median UE performance gain is observed to increase to (28.1%, 17.3%) with 2-cell CRS-IC. Of course, the associated signaling needs to be discussed if interference cancellation is required for more than the serving cell. Based on these observation, we would like to propose following. 

Proposal 1. Introduce test 2-C in Rel-11 to mandate serving cell interference cancellation in CoMP. 

Proposal 2. Investigate comprehensive UR requirements for CRS-IC in CoMP in Rel-12. 
Table 1. System level performance compariosn of CoMP with CRS-IC modeling in Hetnet Config 1
	
	
	5% user data rate 
	50% user data 
	Mean user data rate 

	CoMP DPB

No CRS IC
	Throughput (Kbps)
	663.8
	2355.5
	3056.1

	
	CoMP Baseline
	N/A
	N/A
	N/A

	CoMP DPB

Serving Cell CRS-IC
	Throughput (Kbps)
	828.3
	2640.6
	3370.2

	
	Gain over Baseline (%)
	24.8
	12.1
	10.3

	CoMP DPB

Two Cell CRS-IC
	Throughput (Kbps)
	919.2
	2686.2
	3387.0

	
	Gain over Baseline (%)
	38.5
	14.0
	10.8


3. Conclusion 
In this contribution, we provided system level simulation results for CRS-IC in CoMP and showed that significant system level performance gain can be achieved by simple serving cell interference cancellation. Based on our simulation results, we proposed following to finalize the test case design for CoMP. 
Proposal 1. Introduce test 2-C in Rel-11 to mandate serving cell interference cancellation in CoMP. 

Proposal 2. Investigate comprehensive UR requirements for CRS-IC in CoMP in Rel-12. 
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