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Discussion
1
Introduction
One of the objectives of the work item approved at the last RAN [1] is to specify CSI feedback support for CoMP schemes, including Dynamic Point Selection (DPS). 

This contribution presents simulation results to assess sensitivity of performance of DPS to the availability of CSI information of multiple points.
2
Methodology
For the purpose of this system level evaluation, the performance of full buffer traffic was simulated for CoMP Scenario 4.

The CoMP coordination area comprises 5 total Tx points, i.e. the Macro cell and 4 LPNs under coverage of that Macro cell. We use the cross-polarized antenna configuration. ABS and CRE are not configured in the R10 non-eICIC baseline.
Key aspects of the system-level simulation such as CoMP set determination, feedback scheme and scheduling algorithm are described in more detail below. Additional simulation assumptions are summarized in the Appendix.
Feedback schemes
The UE feedback uses realistic feedback based on R10 PMI/CQI for multiple candidate Tx points in the CoMP reporting set.

· PMI feedback: UE reports single-cell PMI for each Tx point in its CoMP reporting set. 

· CQI feedback: UE reports a separate CQI for each Tx point in its CoMP reporting set. 

Two variants of feedback are modeled. In the first variant, the UE only reports feedback for the point that has the best CQI (i.e. the CoMP reporting set is the best point). In the second variant, the UE always reports feedback for the two points that have the best CQI (i.e. the CoMP reporting set is the two best points).
Scheduler
Two types of DPS schedulers are used according to the two possible variants of feedback.

The first type of DPS scheduler works using the first variant of feedback where the UE only provides feedback for the best point. This scheduler can only schedule a UE on the point which this UE provided feedback for. In addition, scheduling is performed independently on a per-point basis according to the proportional fair (PF) criterion.

The second type of DPS scheduler works using the second variant of feedback where the UE provides feedback for the two best points. This scheduler can schedule a UE on one of the two points which this UE provided feedback for. A UE may be scheduled on the second best point if the first best point is not available. The PF criterion is again used to sort UE’s.

3
Results
Table 1 summarizes the cell edge and cell average spectral efficiency for the baseline (non-CoMP) scheme, and DPS using best-point or two-best-points feedback. The values shown in this Table are computed as the total throughput of the entire cell, i.e. the CoMP coordination area comprised of the Macro cell plus the 4 LPNs under coverage of the Macro cell. Figure 1 shows the CDF of user throughputs at low percentiles.
Table 1. Cell average and cell edge spectral efficiency for different schemes.
	Scheme
	Cell Average SE (bps/Hz)
	5th percentile Cell-Edge SE (bps/Hz)

	Single-cell (Non-CoMP)
	9.28
	0.052

	DPS (best point)
	9.05 (-2.5%)
	0.059 (+13.9%)

	DPS (2-best points)
	9.14 (-1.5%)
	0.059 (+13.9%)


The results show a benefit for DPS schemes compared to the non-CoMP baseline, but indicate that the availability of CSI information for the second best point provides very little (if any) additional benefit under the evaluated assumptions. This suggests that the scope for reducing CSI reporting overhead (with respect to a baseline where CSI is reported for all points of the CoMP set) without negatively impacting performance could be significant.
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Figure 1. CDF of UE throughput for different schemes.
3
Conclusion

This contribution presented preliminary simulation results evaluating the performance of DPS using either a feedback scheme where only the best point is reported or a feedback scheme where the two best points are always reported.
No significant benefit was identified with the reporting scheme where the two best points are reported, suggesting that CSI reporting based on best-point reporting only could be sufficient from performance versus overhead perspective.
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Appendix
Simulation assumptions are summarized in Table 2.

Table 2: Summary of system-level simulation assumptions
	Parameter
	Values used for evaluation

	Performance metrics
	Normalized cell average user throughput

Normalized cell edge user throughput

	CoMP deployment scenario
	Scenario 4: Heterogeneous network with intra-site CoMP

- 4 LPN’s / Pico per Macro cell

- Size of coordination area: 5 cells (1 Macro cell + 4 Pico cells)

	Simulation case
	Macro cell: ITU UMa

LPN / Pico: ITU UMi

	Tx power setting
	Macro cell: 46 dBm

LPN / Pico: 30 dBm

	Number of UE’s and placement
	30 UE’s in Macro cell area with 5 UEs per LPN/Pico, and remaining 10 UE’s dropped into Macro cell area

	System bandwidth
	10 MHz 

	DL transmission schemes
	SU-MIMO 

SU-MIMO with DPS (no blanking)

	Scheduler
	Proportional fair

	Impairments modelling
	None

	Network synchronization
	Synchronized

	Antenna configuration (Network)
	Macro cell: 2 (XPol)

LPN / Pico: 2 (XPol)

	Antenna configuration (UE)
	2 (XPol)

	Antenna pattern
	Macro cell: 3D

LPN / Pico: 2D

	eNB Antenna tilt
	Macro cell: 12 degrees

LPN / Pico: N/A

	Feedback scheme 
	Wideband PMI/CQI per cell/Tx point

Best point or Two-best points  
Feedback periodicity: 5ms

Feedback delay: 6ms

	Channel estimation
	Ideal

	UE receiver
	MMSE

	DL overhead assumption
	4 subframes out of 10 have an overhead of 3 OFDM symbols (PDCCH) + 2CRS ports outside PDCCH region + DMRS.

6 subframes out of 10 have an overhead of 2 OFDM symbols for PDCCH + DMRS.

	Traffic model
	Full buffer model

	Backhaul assumptions
	Step 1: zero latency and infinite capacity (point-to-point fiber)

	Link adaptation
	Realistic 

	Modelling of out-of-coordinated area interference
	Explicit


