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1 Introduction
As a follow-up of our previous Phase-1 evaluation [1], in this document, the performance of reduced complexity ML (R-ML) receiver in phase-2 is presented. The performance of LMMSE-IRC and R-ML receiver is compared under low geometries in scenario 1 (homogeneous network). In this work, all interference-related parameters are assumed to be known to UE. 
Phase-2 involves the adaptation of MCS based on UE’s feedback. Also the two explicitly modeled interferences are turned on and off intermittently following the agreed working assumption [2], as well as the agreement achieved later in RAN4 email reflector based on company averaged MCS/RI distribution. The following interference profiles will be used:
Table 1. Link level settings for low SINR (scenario 1)
	Min SINR [dB]
	Max SINR [dB]
	Loading
	I1/Noc Percentile
	I1/Noc [dB]
	I2/Noc [dB] (median)
	Case ID

	-3.70
	1.14
	40 %
	20 %
	3.28
	0.74
	0

	
	
	
	50 % 
	7.77
	2.29
	1

	
	
	
	80 %
	13.91
	3.34
	2


Note that only for the presentation purpose, a case ID is defined in Table 1. The performance with the case 1 is believed to be in between those of case 0 and case 2. So, we present the performance of only case 0 and 2.
For interference statistical propoerties, we use both the working assumptions and the newly agreed parameters during email discussion on MCS/RI Distributions for Scenario #1, 40% RU. The working assumptions are [2]:
· RI=1/2 is randomly chosen according to [55%]/ [45%] probability 

· RI=1: MCS 7  ([17%]), MCS 15 ([22%]), MCS 22  ([16%]) 
· RI=2: MCS 7 ([11%]), MCS 14 ([16%]), MCS 22 ([18%])

· Packet arrival rate λ= [1.384]

Also the newly agreed parameters during email discussion are:
· RI=1/2 is randomly chosen according to [46.5%]/ [53.5%] probability 

· RI=1: MCS 6  ([6.5%]), MCS 13 ([17.6%]), MCS 20  ([22.4%]) 
· RI=2: MCS 6 ([4.8%]), MCS 13 ([15.7%]), MCS 22 ([32.9%])

· Packet arrival rate λ= [1.45]

With those two assumptions, the average resource utilizations observed during our tests were similar, which were ~38%
2 Performance
We consider only TM9 on both serving and interference cell, and evaluate the throughput of PDSCH channel with the interference from PDSCH of neighbor cell. We assume rank-1 TM9 transmission in the desired cell using DMRS port 7 and interference PDSCH uses port 7 in case of rank-1 and port 7&8 in case of rank-2. All the results are under practical channel estimation on known DMRS. The label “IRC” in the following plots indicates the performance of LMMSE-IRC, and “ML” indicates the performance of R-ML. The following simulation assumptions are also followed: 
· Full buffer traffic assumption on the desired cell
· FIFO FTP packet scheduler used for the studies

· If the newly arriving packet arrive earlier before the old packet transmission is finished, it will be queued in the buffer until the old packet transmission is finished.

· Adopt the following CQI, PMI and RI feedback approach in the study for the desired cell
· Companies are encouraged to specify the approach to compute CSI (CQI, RI, PMI) used for link-level studies (e.g. LMMSE-IRC based)

· OLLA is used for MCS adaptation

We note that in our work, the RI of the desired cell was always fixed to 1 (single layer). 
The throughput performances of LMMSE-IRC and R-ML vs. Es/Noc with the working assumptions are illustrated in Fig. 1 for the case 0 and 2. 
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Figure 1. Performance of R-ML in phase-2 (40% loading, interference profiles from the working assumption)
The throughput performances of LMMSE-IRC and R-ML vs. Es/Noc with the newly determined assumptions are illustrated in Fig. 2 for the case 0 and 2. 
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Figure 2. Performance of R-ML in phase-2 (40% loading, interference profiles from the newly determined assumptions through email discussion)
Also, the gain of R-ML receiver over LMMSE-IRC is tabulated in Table 2.
Table 2. Gain from R-ML receiver over LMMSE-IRC
	SNR (dB)
	Gain (%) using the working assumptions
	Gain (%) using the new params from email discussion

	
	Case 0
	Case 2
	Case 0
	Case 2

	0
	13.51
	29.50
	9.73
	35.33

	4
	5.62
	24.61
	5.50
	22.44

	8
	3.09
	29.59
	2.80
	26.40

	12
	1.43
	18.57
	1.15
	17.33

	16
	1.17
	11.98
	0.21
	10.72

	20
	0.47
	7.53
	0.86
	5.13

	24
	0.78
	2.91
	0.71
	2.99

	28
	0.07
	2.89
	0.04
	2.84

	Average
	3.27
	15.95
	2.62
	15.40


Observation #1: At RU=40% loading, R-ML receiver gives a reasonable gain over the default LMMSE-IRC (in the average, ~3% in case 0, and ~15% in case 2) in the realistically modeled interference scenario. The gain is expected to be higher in the cell edge or when the loading is higher.
3 Conclusions 
In this contribution, we discussed our evaluation results on the R-ML receiver in phase-2 environment. We presented the performance of LMMSE-IRC and R-ML receiver in low geometry under scenario 1. The observations include:
Observation #1: At RU=40% loading, R-ML receiver gives a reasonable gain over the default LMMSE-IRC (in the average, ~3% in case 0, and ~15% in case 2) in the realistically modeled interference scenario. The gain is expected to be higher in the cell edge or when the loading is higher.
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