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1 Introduction
This contribution presents evaluation results of coordinated scheduling in CoMP scenario 2 with non-ideal backhaul in accordance with the agreed evaluation assumptions [1]. In this scenario, multiple macro eNBs are coordinated to mitigate inter-cell interference. To realize a centralized coordination between macro cells, non-ideal backhaul required for sharing coordination information between different cells is considered. In order to investigate potential impacts of backhaul delay on the performance of coordination, this contribution evaluates performance of coordinated scheduling schemes with consideration of non-ideal backhaul delays. 
2 Evaluation of coordinated scheduling with non-ideal backhaul
2.1 Coordinated scheduling schemes

For evaluation of the performance gain of CoMP in CoMP scenario 2, the same coordinated scheduling schemes and non-ideal backhaul modelling as in the companion contribution [2] are considered.
2.2 Evaluation results

Tables 2-7 show 5%, 50%, 95%, and mean user packet throughput (UPT) gains of the coordination according to the different coordinated scheduling schemes, backhaul delays, coordination sizes, and RUs, respectively. The reference scheme for performance comparison is Rel-11 intra-site CoMP between the 3 sectors of each macro. In case of the target coordinated scheduling schemes (CS-0, CS-1, CS-2), resource coordination is applied to all macro cells within coordinated cluster. The overall simulation assumptions are summarized in Table A of Appendix. 
Table 2 represents the performance gains of coordinated scheduling schemes with 21 cells coordination and RU 60%. In table 2, we can compare the performances of CS-0, CS-1, and CS-2. CS-0 indicates minus gains even in 2ms backhaul delay. CS-1 depicts 7.4% edge UPT gain and 6.7% median UPT gain in 10ms backhaul delay. CS-2 shows 9.1% edge UPT gain and 0.7% median UPT gain even in 50ms backhaul delay. Table 3 represents the performance gains of coordinated scheduling schemes with 9 cells coordination and RU 60%. In table 3, CS-0 indicates minus gains even in 2ms backhaul delay. CS-1 depicts 3.8% median UPT gain in 5ms backhaul delay. CS-2 shows 1.7% edge UPT gain, 6.0% median UPT gain, and 1.2% mean UPT gain even in 50ms backhaul delay.

Table 4 represents the performance gains of coordinated scheduling schemes with 21 cells coordination and RU 40%. In table 4, CS-0 indicates minus gains even in 2ms backhaul delay. CS-1 depicts 6.3% edge UPT gain and 12.4% median UPT gain in 10ms backhaul delay. CS-2 shows 3.7% edge UPT gain even in 50ms backhaul delay. Table 5 represents the performance gains of coordinated scheduling schemes with 9 cells coordination and RU 40%. In table 5, CS-0 indicates minus gains even in 2ms backhaul delay. CS-1 depicts 3.2% median UPT gain in 10ms backhaul delay. CS-2 shows 0.3% edge UPT gain even in 30ms backhaul delay.

Table 6 represents the performance gains of coordinated scheduling schemes with 21 cells coordination and RU 20%. In table 6, CS-0 indicates minus gains even in 2ms backhaul delay. CS-1 depicts 3.0% edge UPT gain and 5.1% median UPT gain in 10ms backhaul delay. CS-2 shows 10.4% edge UPT gain and 7.7% median UPT gain in 10ms backhaul delay. Table 7 represents the performance gains of coordinated scheduling schemes with 9 cells coordination and RU 20%. In table 7, CS-0 indicates minus gains even in 2ms backhaul delay. CS-1 depicts 2.4% edge UPT gain and 2.7% median UPT gain in 5ms backhaul delay. CS-2 shows 0.9% median UPT gain in 10ms backhaul delay.

Although UPT gain of coordinated scheduling is reduced according to increase of backhaul delay, UPT gain still can be observed even in large backhaul delay such as 30ms and 50ms, especially in the case of CS-2. It is also observed that the performance gain of coordinated scheduling increases as traffic loads increase.
Table 2 UPT value and gain by coordinated scheduling with 21 cells coordination and 60% RU

	Schemes
	Backhaul delay
	RU
	5% UPT
	50% UPT
	95% UPT
	Average UPT

	Baseline
	0
	0.64
	1.43 (0.0%)
	7.72 (0.0%)
	43.96 (0.0%)
	13.07 (0.0%)

	CS-0
	2
	0.58
	1.43 (-0.3%)
	7.52 (-2.6%)
	43.48 (-1.1%)
	13.09 (+0.2%)

	
	5
	0.62
	0.98 (-31.4%)
	5.51 (-28.7%)
	36.70 (-16.5%)
	10.39 (-20.5%)

	
	10
	0.66
	0.63 (-55.9%)
	3.69 (-52.3%)
	32.00 (-27.2%)
	7.78 (-40.5%)

	
	30
	0.69
	0.00 (-100.0%)
	1.72 (-77.8%)
	26.14 (-40.5%)
	5.11 (-60.9%)

	
	50
	0.69
	0.00 (-100.0%)
	1.67 (-78.4%)
	21.05 (-52.1%)
	5.22 (-60.0%)

	CS-1
	2
	0.54
	1.70 (+18.7%)
	9.63 (+24.7%)
	46.51 (+5.8%)
	14.85 (+13.6%)

	
	5
	0.54
	1.67 (+16.3%)
	9.22 (+19.4%)
	43.01 (-2.2%)
	13.95 (+6.8%)

	
	10
	0.55
	1.54 (+7.4%)
	8.24 (+6.7%)
	38.46 (-12.5%)
	12.74 (-2.5%)

	
	30
	0.58
	1.06 (-26.4%)
	6.37 (-17.5%)
	27.78 (-36.8%)
	9.67 (-26.0%)

	
	50
	0.57
	0.93 (-34.9%)
	5.56 (-28.1%)
	21.62 (-50.8%)
	8.53 (-34.7%)

	CS-2
	2
	0.53
	1.81 (+26.0%)
	9.90 (+28.2%)
	48.19 (+9.6%)
	15.25 (+16.7%)

	
	5
	0,53
	1.79 (+24.7%)
	9.69 (+25.4%)
	44.94 (+2.2%)
	14.78 (+13.1%)

	
	10
	0.54
	1.78 (+24.2%)
	9.18 (+18.9%)
	41.67 (-5.2%)
	14.04 (+7.5%)

	
	30
	0.54
	1.64 (+14.4%)
	8.72 (+12.9%)
	37.95 (-13.7%)
	13.58 (+3.9%)

	
	50
	0.54
	1.57 (+9.1%)
	7.78 (+0.7%)
	34.19 (-22.2%)
	11.47 (-12.2%)


Table 3 UPT value and gain by coordinated scheduling with 9 cells coordination and 60% RU

	Schemes
	Backhaul delay
	RU
	5% UPT
	50% UPT
	95% UPT
	Average UPT

	Baseline
	0
	0.64 
	1.43 (0..0%) 
	7.72 (0.0%) 
	43.96 (0.0%) 
	13.07 (0.0%) 

	CS-0
	2 
	0.60 
	1.21 (-15.8%) 
	7.01 (-9.3%) 
	41.24 (-6.2%) 
	12.38 (-5.3%) 

	
	5 
	0.64 
	0.80 (-44.2%) 
	4.76 (-38.3%) 
	34.48 (-21.6%) 
	9.84 (-24.7%) 

	
	10 
	0.68 
	0.00 (-100.0%) 
	3.21 (-58.5%) 
	30.30 (-31.1%) 
	7.28 (-44.3%) 

	
	30 
	0.71 
	0.00 (-100.0%) 
	1.69 (-78.1%) 
	25.16 (-42.8%) 
	4.85 (-62.9%) 

	
	50 
	0.70 
	0.00 (-100.0%) 
	1.56 (-79.8%) 
	20.83 (-52.6%) 
	4.84 (-62.9%) 

	CS-1
	2
	0.57 
	1.53 (+7.0%) 
	8.48 (+9.9%) 
	44.94 (+2.3%) 
	13.90 (+6.4%) 

	
	5
	0.57 
	1.40 (-2.3%) 
	8.02 (+3.8%) 
	41.24 (-6.2%) 
	13.06 (0.0%) 

	
	10
	0.58 
	1.29 (-9.9%) 
	7.18 (-7.0%) 
	36.36 (-17.3%) 
	11.86 (-9.3%) 

	
	30
	0.61 
	0.90 (-37.1%) 
	5.63 (-27.1%) 
	27.03 (-38.5%) 
	9.20 (-29.6%) 

	
	50
	0.60 
	0.84 (-41.7%) 
	5.07 (-34.5%) 
	21.39 (-51.3%) 
	8.11 (-37.9%) 

	CS-2
	2
	0.56 
	1.54 (+7.5%) 
	9.13 (+18.3%) 
	45.98 (+4.6%) 
	14.44 (+10.5%) 

	
	5
	0.56 
	1.53 (+6.8%) 
	8.87 (+14.9%) 
	43.96 (0.0%) 
	13.98 (+7.0%) 

	
	10
	0.56 
	1.46 (+1.9%) 
	8.53 (+10.4%) 
	40.82 (-7.1%) 
	13.36 (+2.2%) 

	
	30
	0.57 
	1.46 (+1.7%) 
	8.19 (+6.0%) 
	37.88 (-13.8%) 
	13.22 (+1.2%) 

	
	50
	0.56 
	1.41 (-1.5%) 
	7.45 (-3.5%) 
	33.90 (-22.9%) 
	11.06 (-15.3%) 


Table 4 UPT value and gain by coordinated scheduling with 21 cells coordination and 40% RU
	Schemes
	Backhaul delay
	RU
	5% UPT
	50% UPT
	95% UPT
	Average UPT

	Baseline 
	0 
	0.43 
	2.43 (0.0%) 
	11.30 (0.0%) 
	46.51 (0.0%) 
	16.33 (0.0%) 

	CS-0
	2 
	0.40 
	2.35 (-3.2%) 
	12.35 (+9.3%) 
	47.62 (+2.4%) 
	16.94 (+3.8%) 

	
	5 
	0.46 
	1.67 (-31.4%) 
	9.09 (-19.5%) 
	40.40 (-13.1%) 
	13.64 (-16.5%) 

	
	10 
	0.54 
	1.07 (-56.1%) 
	5.62 (-50.2%) 
	34.78 (-25.2%) 
	10.09 (-38.2%) 

	
	30 
	0.64 
	0.00 (-100.0%) 
	2.34 (-78.8%) 
	25.16 (-45.9%) 
	6.31 (-61.4%) 

	
	50 
	0.64 
	0.00 (-100.0%) 
	2.24 (-80.2%) 
	20.62 (-55.7%) 
	5.88 (-64.0%) 

	CS-1 
	2 
	0.37 
	2.73 (+12.4%) 
	14.39 (+27.3%) 
	49.38 (+6.2%) 
	18.45 (+13.0%) 

	
	5 
	0.37 
	2.62 (+7.9%) 
	13.68 (+21.0%) 
	45.45 (-2.3%) 
	17.40 (+6.5%) 

	
	10 
	0.38 
	2.58 (+6.3%) 
	12.70 (+12.4%) 
	40.82 (-12.3%) 
	16.18 (-0.9%) 

	
	30 
	0.38 
	2.06 (-15.2%) 
	10.50 (-7.1%) 
	28.78 (-38.1%) 
	12.59 (-22.9%) 

	
	50 
	0.39 
	1.91 (-21.4%) 
	9.30 (-17.7%) 
	22.35 (-52.0%) 
	10.73 (-34.3%) 

	CS-2 
	2 
	0.37 
	2.79 (+14.7%) 
	14.31 (+26.7%) 
	49.38 (+6.2%) 
	18.63 (+14.1%) 

	
	5 
	0.37 
	2.76 (+13.4%) 
	13.94 (+23.2%) 
	47.06 (+1.2%) 
	17.94 (+9.8%) 

	
	10 
	0.37 
	2.76 (+13.6%) 
	13.20 (+16.8%) 
	43.01 (-7.5%) 
	16.99 (+4.0%) 

	
	30 
	0.37 
	2.61 (+7.4%) 
	12.09 (+7.0%) 
	36.75 (-21.0%) 
	16.03 (-1.9%) 

	
	50 
	0.37 
	2.51 (+3.7%) 
	10.50 (-7.1%) 
	32.26 (-30.6%) 
	13.13 (-19.6%) 


Table 5 UPT value and gain by coordinated scheduling with 9 cells coordination and 40% RU
	Schemes
	Backhaul delay
	RU
	5% UPT
	50% UPT
	95% UPT
	Average UPT

	Baseline 
	0 
	0.43 
	2.43 (0..0%) 
	11.30 (0.0%) 
	46.51 (0.0%) 
	16.33 (0.0%) 

	CS-0
	2 
	0.41 
	2.07 (-14.7%) 
	11.46 (+1.4%) 
	43.48 (-6.5%) 
	16.10 (-1.5%) 

	
	5 
	0.48 
	1.62 (-33.3%) 
	8.92 (-21.1%) 
	39.22 (-15.7%) 
	13.36 (-18.2%) 

	
	10 
	0.57 
	0.97 (-60.1%) 
	5.44 (-51.8%) 
	31.01 (-33.3%) 
	9.55 (-41.5%) 

	
	30 
	0.66 
	0.00 (-100.0%) 
	2.27 (-79.9%) 
	24.24 (-47.9%) 
	5.80 (-64.5%) 

	
	50 
	0.65 
	0.00 (-100.0%) 
	2.03 (-79.0%) 
	20.31 (-56.3%) 
	5.82 (-64.4%) 

	CS-1 
	2 
	0.38 
	2.57 (+5.6%) 
	12.90 (+14.4%) 
	45.50 (-2.3%) 
	17.40 (+6.3%) 

	
	5 
	0.39 
	2.42 (-0.2%) 
	12.44 (+10.1%) 
	42.11 (-9.5%) 
	16.52 (+1.2%) 

	
	10 
	0.39 
	2.35 (-3.3%) 
	11.66 (+3.2%) 
	38.46 (-17.3%) 
	15.35 (-6.0%) 

	
	30 
	0.41 
	1.85 (-23.8%) 
	9.69 (-14.3%) 
	27.78 (-40.3%) 
	12.03 (-26.3%) 

	
	50 
	0.41 
	1.73 (-28.7%) 
	8.50 (-24.8%) 
	21.86 (-53.0%) 
	10.29 (-37.0%) 

	CS-2 
	2 
	0.38 
	2.56 (+5.4%) 
	12.95 (+14.6%) 
	45.98 (-1.2%) 
	17.57 (+7.6%) 

	
	5 
	0.39 
	2.54 (+4.7%) 
	12.54 (+11.0%) 
	44.94 (-3.4%) 
	16.94 (+3.7%) 

	
	10 
	0.38 
	2.54 (+4.7%) 
	12.23 (+8.3%) 
	41.67 (-10.4%) 
	16.12 (-1.3%) 

	
	30 
	0.38 
	2.44 (+0.3%) 
	11.23 (-0.6%) 
	36.16 (-22.3%) 
	15.40 (-5.7%) 

	
	50 
	0.39 
	2.29 (-5.9%) 
	9.89 (-12.5%) 
	30.53 (-34.4%) 
	12.46 (-23.7%) 


Table 6 UPT value and gain by coordinated scheduling with 21 cells coordination and 20% RU

	Schemes
	Backhaul delay
	RU
	5% UPT
	50% UPT
	95% UPT
	Average UPT

	Baseline
	0
	0.27 
	3.76 (0..0%) 
	15.00 (0.0%) 
	50.06 (0.0%) 
	19.80 (0.0%) 

	CS-0
	2 
	0.25 
	3.62 (-3.5%) 
	15.63 (+3.9%) 
	51.95 (+2.6%) 
	20.05 (+1.1%) 

	
	5 
	0.29 
	2.87 (-23.6%) 
	13.00 (-16.2%) 
	48.19 (-4.8%) 
	17.15 (-13.5%) 

	
	10 
	0.37 
	1.64 (-56.2%) 
	8.13 (-45.9%) 
	42.55 (-16.0%) 
	13.17 (-33.5%) 

	
	30 
	0.55
	0.55 (-85.2%) 
	3.52 (-76.6%) 
	28.17 (-44.4%) 
	7.68 (-61.2%) 

	
	50 
	0.57 
	0.00 (-100.0%) 
	3.04 (-79.8%) 
	21.86 (-56.8%) 
	6.92 (-65.1%) 

	CS-1
	2
	0.23 
	4.19 (+11.5%) 
	17.40 (+15.7%) 
	51.95 (+2.6%) 
	21.61 (+9.0%) 

	
	5
	0.23 
	4.10 (+9.1%) 
	16.74 (+11.3%) 
	48.19 (-4.8%) 
	20.54 (+3.6%) 

	
	10
	0.24 
	3.87 (+3.0%) 
	15.81 (+5.1%) 
	43.01 (-15.1%) 
	18.94 (-4.44%) 

	
	30
	0.24 
	3.42 (-8.9%) 
	13.25 (-11.9%) 
	30.08 (-40.6%) 
	14.87 (-25.0%) 

	
	50
	0.24 
	3.10 (-17.6%) 
	11.98 (-20.4%) 
	23.12 (-54.3%) 
	12.51 (-36.9%) 

	CS-2
	2
	0.23 
	4.18 (+11.2%) 
	17.39 (+15.6%) 
	51.95 (+2.6%) 
	21.71 (+9.5%) 

	
	5
	0.23 
	4.18 (+11.2%) 
	16.88 (+12.2%) 
	48.19 (-4.8%) 
	20.82 (+5.0%) 

	
	10
	0.23 
	4.15 (10.4%) 
	16.19 (+7.7%) 
	43.48 (-14.1%) 
	19.49 (-1.7%) 

	
	30
	0.23 
	3.74 (-0.5%) 
	13.70 (-8.9%) 
	30.77 (-39.2%) 
	16.06 (-19.0%) 

	
	50
	0.23 
	3.63 (-3.3%) 
	12.16 (-19.2%) 
	29.85 (-41.0%) 
	14.12 (-28.8%) 


Table 7 UPT value and gain by coordinated scheduling with 9 cells coordination and 20% RU

	Schemes
	Backhaul delay
	RU
	5% UPT
	50% UPT
	95% UPT
	Average UPT

	Baseline
	0
	0.27 
	3.76 (0..0%) 
	15.00 (0.0%) 
	50.06 (0.0%) 
	19.80 (0.0%) 

	CS-0
	2 
	0.26 
	3.55 (-5.5%) 
	14.82 (-1.5%) 
	51.28 (+1.3%) 
	19.56 (-1.3%) 

	
	5 
	0.29 
	2.58 (-31.2%) 
	12.60 (-16.2%) 
	47.62 (-6.0%) 
	16.97 (-14.4%) 

	
	10 
	0.37 
	1.54 (-58.9%) 
	9.03 (-40.0%) 
	42.55 (-16.0%) 
	13.41 (-32.4%) 

	
	30 
	0.54
	0.55 (-85.3%) 
	3.78 (-74.9%) 
	27.40 (-45.9%) 
	7.66 (-61.4%) 

	
	50 
	0.56 
	0.00 (-100.0%) 
	3.46 (-77.0%) 
	21.40 (-57.8%) 
	6.96 (-64.9%) 

	CS-1
	2
	0.24 
	3.87 (+3.0%) 
	16.13 (+7.3%) 
	51.95 (+2.6%) 
	20.62 (+4.0%) 

	
	5
	0.25 
	3.85 (+2.4%) 
	15.44 (+2.7%) 
	48.19 (-4.8%) 
	19.49 (-1.7%) 

	
	10
	0.25 
	3.67 (-2.2%) 
	14.98 (-0.4%) 
	42.55 (-16.0%) 
	18.15 (-8.4%) 

	
	30
	0.25 
	2.97 (-20.9%) 
	12.76 (-15.2%) 
	30.06 (-40.6%) 
	14.35 (-27.6%) 

	
	50
	0.25 
	2.95 (-21.6%) 
	11.49 (-23.6%) 
	23.12 (-54.3%) 
	12.18 (-38.5%) 

	CS-2
	2
	0.24 
	3.96 (+5.5%) 
	16.10 (+6.8%) 
	51.90 (+2.6%) 
	20.70 (+4.6%) 

	
	5
	0.24 
	3.90 (+3.8%) 
	15.60 (+3.7%) 
	48.19 (-4.8%) 
	19.88 (+0.3%) 

	
	10
	0.24 
	3.76 (0.0%) 
	15.18 (+0.9%) 
	43.01 (-15.1%) 
	18.74 (-5.5%) 

	
	30
	0.24 
	3.70 (-1.5%) 
	13.16 (-12.5%) 
	30.77 (-39.2%) 
	15.67 (-21.0%) 

	
	50
	0.24 
	3.40 (-9.6%) 
	11.83 (-21.3%) 
	28.57 (-43.6%) 
	13.83 (-30.2%) 


From the table 2-7, it is observed that even though we use the coordinated scheduling scheme, the performance gains of CS-0 decrease as backhaul delay increases. It is also apparent that CS-1 and CS-2 achieve significantly higher gains compared to CS-0 owing to the dual-stage coordinated scheduling. Furthermore, it is noticed that the performance gains of CS-2 are better than those of CS-1, especially when the backhaul delay is large. The reason is that by conducting the second step UE scheduling in addition to link adaptation based on the most recent CSI in each eNB, the system performance of CS-2 would be much less sensitive to the backhaul latency in comparison with that of CS-1. In other words, since the second step UE scheduling of CS-2 is performed based on the latest CSI information of the UE and the load information of interfering cells which is robust to backhaul delay, as well as the resource coordination information of interfering cells, the performance loss from backhaul delay can be minimized.
The results show that the gain of the 21 cells coordination is higher than that of the 9 cells coordination. In other words, because the larger the coordination size is, the more interfering cells the resource coordinator considers, the UPT gain from coordinated scheduling for the large coordination size would be higher than that for the small coordination size.

In addition, if the realistic simulation conditions such as handover margin of 3dB, six degrees of electrical antenna downtilt are considered, higher gains are expected [3].
Observation:
· The dual-stage coordinated scheduling could be a promising coordination method among cells with non-ideal backhauls.
· UPT gain still can be observed even in large backhaul delay in the case of CS-2. 
· The larger the coordination size is, the higher the UPT gain from coordinated scheduling is.
· If the realistic simulation conditions are considered, higher gains are expected.
3 Conclusions

In this contribution, we provided the evaluation results of coordinated scheduling for CoMP scenarios 2. From the results, it is observed that
· The dual-stage coordinated scheduling could be a promising coordination method among cells with non-ideal backhauls.
· UPT gain still can be observed even in large backhaul delay in the case of CS-2. 
· The larger the coordination size is, the higher the UPT gain from coordinated scheduling is.
· If the realistic simulation conditions are considered, higher gains are expected.
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Appendix: 
Table A Simulation parameters for CoMP scenario 2
	 Parameters
	macro

	Layout
	Hexagonal grid, 3 sectors per site, 19 macro sites

	Number of cells in coordination
	9 or 21 with the layout

	System bandwidth per carrier
	10MHz

	Carrier frequency 
	2.0GHz

	Total BS TX power (Ptotal per carrier)
	46dBm

	Distance-dependent path loss
	ITU UMa according to Table B.1.2.1-1in TR 36.814 with 3D distance between an eNB and a UE applied 

	Penetration loss
	For outdoor UEs: 0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link))

	Shadowing
	ITU UMa

	Antenna pattern
	3D according to TR36.819

	Antenna Height: 
	25m

	UE antenna Height
	1.5m

	Antenna gain + connector loss
	17 dBi

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU UMa

	Antenna configuration
	2Tx, 2Rx in DL, cross-polarized

	Number of UEs 
	Variable per FTP model 1

	UE dropping
	20% UEs are outdoor and 80% UEs are indoor

	Minimum distance 
	Macro - UE: 35m

	Traffic model
	FTP model 1 

	UE receiver
	MMSE-IRC

	UE noise figure for DL
	9 dB

	UE speed
	3km/h

	Cell selection criteria
	RSRP

	Handover margin
	1 dB

	Network synchronization
	- 3us for non-co-sited cells

	Backhaul assumption
	- Non-ideal backhaul between eNB sites

- Latency values: {2, 5, 10, 30, 50}ms 

	Performance metrics
	Mean, 5%/50%/95% UPT at the given offered traffic 

	Considered transmission schemes from a single point
	- DL: TM10 SU-MIMO

	Coordination scheme
	- Coordinated scheduling

	Reference scheme for performance comparison
	Rel-11 intra-site CoMP between the 3 sectors of each macro

	Feedback assumption
	- Non-ideal channel/interference estimation based on TM10
- PUSCH mode 3-2
- CSI feedback delay : 6ms
- CSI feedback periodicity : 10ms

	Overhead
	PDCCH (2symbols), DMRS (12REs per RB), CRS (2port)

	CRS interference
	CRS interference is modelled as additional white interference under the assumption of shifted CRS
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