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1. Introduction
This document provides draft TP for TR36.866 based on several agreed WF on RAN4#68bis [1]

 REF _Ref371338172 \r \h 
[2]

 REF _Ref371338173 \r \h 
[3] and the subsequent agreements resulted from the follow-up email discussion. 
2. Text Proposal (red)
-----------------------------------------start of TP ----------------------------------------------------------------
8
Link-level Performance Evaluation 
[Editor's note: This section will capture the link level interference modeling and performance evaluated under objective #2]

8.1
Interference Modelling 
[Editor's note: This section will describe the link-level interference modeling based on the inter-cell interference scenario and considered inter-cell coordination schemes, as well as the intra-cell interference scenario and considered SU/MU transmission schemes.]

8.1.1
General 
In this section, the interference models/profiles are developed in order to assess the link level performance of NAICS receivers under realistic non full-buffer traffic. A number of interferers are explicitly modeled in link simulation based on a certain ON/OFF pattern and at several settings of SINRs and Ik/Noc where Noc is defined based on the resource utilization factor α. 
For scenario #1, two interferers will be explicitly modeled and all cells are assumed to have the same α value and Noc is defined as: 
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For scenario #2, it was observed that the RU factor for macro cell and small cell can be substantially different. Note that 40% and 60% being the RU factor associated to the most loaded layer (i.e., the macro cell). The impact of different RU on the Noc level depends on the percentage of non dominant interference coming from the macro cell. In Scenario 2 it may be a reasonable assumption to consider this percentage to be >50% which will result in a small difference in Noc under different RU or under the same RU. Hence, for simplicity, common α is agreed for Noc(α) calculation in scenario #2 as well. Therefore, same as scenario #2, two interferers are explicitly modeled and both macro and small cells are assumed to have the same α value and the same Noc definition as above. 
8.1.2
Settings of SINR and Ik/Noc
8.1.2.1
Geometry (SINR) calibration
[Original text skipped here]

8.1.2.2
Settings of Ik/Noc (scenario 1)
[Original text skipped here]

8.1.2.3
Settings of Ik/Noc (scenario 2)
Same as scenario #1, for link level simulation three ranges of SINRs, defined under full loading as SINR=Es/[I1+I2+Noc(α=1)], are identified as the SINRs of interest (i.e., 5-25%, 40-60%, and 75-95%). For each SINR range, three values for I1/Noc(α) are defined, corresponding to 20/50/80%-tile points based on the distribution of I1/Noc(α).  Note that the distribution of I1/Noc(α)  is obtained from all the UEs in that SINR range and Noc(α) is obtained as 
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 . For each of the three I1/Noc(α) values at 20/50/80%-tile, both the mean and median of the conditioned I2/Noc(α) were obtained and compared, where the mean/median I2/Noc(α) is obtained from all I2/Noc(α) whose corresponding I1/Noc(α) fall within ±5%-tile of 20/50/80% (i.e., 15~25%, 45~55%, 75~85%).  
The results are captured below:
Table 7. Company input on geometry settings for NAICS scenario-2 (5~25%-tile geometries)

	Scenario #2, 5-25% geometries
	 
	Ericsson
	Samsung
	LG
	MediaTek
	Huawei
	DOCOMO
	Nokia &NSN
	Intel
	Mean
	Std Dev

	
	
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)

	SINR_min
	 
	-2.25
	-3.48
	-3.90 
	-3.54 
	-3.24
	-3.27 
	-3.24
	-3.31 
	-3.28
	0.47

	SINR_max
	 
	1.48
	1.47
	1.02 
	2.08 
	1.54
	1.83 
	1.83
	1.78 
	1.63
	0.32

	Noc
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	I1/Noc(40%)@20%-tile
	 
	5.69
	5.17
	4.89 
	4.84 
	5.09
	5.65 
	5.89
	6.07 
	5.41
	0.47

	 
	I2/Noc(40%) (“median”)
	3.25
	2.57
	2.46 
	2.06 
	2.61
	2.91 
	3.13
	3.32 
	2.79
	0.44

	I1/Noc(40%)@50%-tile
	 
	10.9
	11.39
	11.21 
	10.27 
	11.88
	11.82 
	11.72
	11.96 
	11.39
	0.58

	 
	I2/Noc(40%) (“median”)
	6.42
	5.43
	4.65 
	4.60 
	5.56
	5.49 
	5.83
	5.66 
	5.45
	0.60

	I1/Noc(40%)@80%-tile
	 
	17.9
	18.47
	18.27 
	18.10 
	18.2
	18.79 
	18.97
	18.99 
	18.46
	0.41

	 
	I2/Noc(40%) (“median”)
	7.81
	7.07
	7.63 
	6.33 
	7.59
	6.80 
	6.71
	6.76 
	7.09
	0.53

	I1/Noc(60%)@20%-tile
	 
	3.93
	3.47
	3.17 
	3.08 
	4.39
	3.93 
	4.18
	4.32 
	3.81
	0.51

	 
	I2/Noc(60%) (“median”)
	1.49
	0.83
	0.83 
	0.50 
	0.9
	1.19 
	1.41
	1.57 
	1.09
	0.38

	I1/Noc(60%)@50%-tile
	 
	9.15
	9.67
	9.54 
	8.51 
	10.16
	10.10 
	10.00
	10.22 
	9.67
	0.59

	 
	I2/Noc(60%) (“median”)
	4.66
	3.65
	2.93 
	2.88 
	3.89
	3.75 
	4.10
	3.82 
	3.71
	0.59

	I1/Noc(60%)@80%-tile
	 
	16.1
	16.75
	16.53 
	16.34 
	16.44
	17.07 
	17.24
	17.23 
	16.71
	0.43

	 
	I2/Noc(60%) (“median”)
	6.04
	5.28
	5.81 
	4.54 
	5.88
	5.07 
	5.00
	5.08 
	5.34
	0.52


Table 8. Company input on geometry settings for NAICS scenario-2 (40-60%-tile geometries)

	Scenario #2, 40-60% geometries
	 
	Ericsson
	Samsung
	LG
	MediaTek
	Huawei
	DOCOMO
	Nokia &NSN
	Intel
	Mean
	Std Dev

	
	
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)

	SINR_min
	 
	4.23
	4.25
	4.01 
	5.21 
	4.34
	4.66 
	4.68
	4.48
	4.48
	0.37

	SINR_max
	 
	8.21
	8.38
	8.38 
	9.97 
	8.53
	8.89 
	9.02
	8.63
	8.75
	0.56

	Noc
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	I1/Noc(40%)@20%-tile
	 
	5.8
	5.87
	5.77 
	5.76 
	5.53
	6.31 
	6.47
	6.57 
	6.01
	0.38

	 
	I2/Noc(40%) (“median”)
	3.61
	2.78
	3.12 
	2.71 
	3.31
	3.12 
	3.24
	3.27 
	3.15
	0.29

	I1/Noc(40%) @50%-tile
	 
	11.5
	11.28
	10.82 
	11.48 
	10.23
	11.62 
	11.69
	11.84 
	11.31
	0.53

	 
	I2/Noc(40%) (“median”)
	6.65
	4.4
	4.65 
	4.02 
	4.1
	4.89 
	4.84
	5.12 
	4.83
	0.83

	I1/Noc(40%) @80%-tile
	 
	17.6
	17.11
	16.75 
	18.45 
	16.42
	17.20 
	17.64
	17.56 
	17.34
	0.62

	 
	I2/Noc(40%) (“median”)
	6.81
	5.68
	6.30 
	6.45 
	6.34
	5.62 
	5.73
	5.54 
	6.06
	0.47

	I1/Noc(60%) @20%-tile 
	 
	4.04
	4.16
	4.04 
	4.01 
	3.91
	4.59 
	4.75
	4.89 
	4.30
	0.38

	 
	I2/Noc(60%) (“median”)
	1.85
	1.06
	1.32 
	0.95 
	0.61
	1.40 
	1.53
	1.55 
	1.28
	0.39

	I1/Noc(60%) @50%-tile
	 
	9.72
	9.55
	9.10 
	9.74 
	8.53
	9.90 
	9.97
	10.09 
	9.57
	0.52

	 
	I2/Noc(60%) (“median”)
	4.89
	2.65
	2.80 
	2.26 
	2.36
	3.15 
	3.11
	3.41 
	3.08
	0.83

	I1/Noc(60%) @80%-tile
	 
	15.8
	15.39
	15.03 
	16.69 
	14.68
	15.49 
	15.93
	15.85 
	15.61
	0.61

	 
	I2/Noc(60%) (“median”)
	5.05
	3.95
	4.54 
	4.69 
	5.12
	3.88 
	4.02
	3.79 
	4.38
	0.54


Table 9. Company input on geometry settings for NAICS scenario-2 (75-95%-tile geometries)

	Scenario #2, 75-95% geometries
	 
	Ericsson
	Samsung
	LG
	MediaTek
	Huawei
	DOCOMO
	Nokia&NSN
	Intel
	Mean
	Std Dev

	
	
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)
	(dB)

	SINR_min
	 
	12.4
	12.35
	13.07 
	14.90 
	12.51
	12.87 
	13.18
	12.71
	13.00
	0.82

	SINR_max
	 
	22.4
	21.45
	24.24 
	27.86 
	21.47
	22.01 
	23.23
	22.13
	23.10
	2.14

	Noc
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	I1/Noc(40%)@20%-tile
	 
	4.55
	4.62
	4.20 
	4.37 
	5.46
	4.57 
	4.64
	4.63 
	4.63
	0.37

	 
	I2/Noc(40%) (“median”)
	2.42
	2.75
	1.83 
	2.41 
	2
	2.45 
	2.80
	2.69 
	2.42
	0.35

	I1/Noc(40%) @50%-tile
	 
	9.29
	8.92
	8.27 
	9.24 
	9.17
	8.69 
	8.87
	8.70 
	8.89
	0.34

	 
	I2/Noc(40%) (“median”)
	3.23
	3.92
	3.83 
	4.64 
	3.81
	3.85 
	3.92
	4.13 
	3.92
	0.39

	I1/Noc(40%) @80%-tile
	 
	14.5
	14.42
	13.61 
	14.87 
	14.24
	13.82 
	14.33
	13.87 
	14.21
	0.41

	 
	I2/Noc(40%) (“median”)
	5.88
	5.95
	3.82 
	6.09 
	5.3
	5.25 
	5.88
	5.77 
	5.49
	0.74

	I1/Noc(60%) @20%-tile 
	 
	2.8
	2.91
	2.47 
	2.61 
	3.7
	2.86 
	2.92
	2.88 
	2.89
	0.36

	 
	I2/Noc(60%) (“median”)
	0.66
	1.02
	0.01 
	0.65 
	0.37
	0.75 
	1.04
	0.94 
	0.68
	0.35

	I1/Noc(60%) @50%-tile
	 
	7.53
	7.2
	6.53 
	7.48 
	7.53
	6.98 
	7.18
	6.98 
	7.18
	0.35

	 
	I2/Noc(60%) (“median”)
	1.47
	2.16
	2.12 
	2.75 
	2
	2.11 
	2.19
	2.41 
	2.15
	0.36

	I1/Noc(60%) @80%-tile
	 
	12.8
	12.73
	11.91 
	13.11 
	12.51
	12.13 
	12.65
	12.18 
	12.50
	0.40

	 
	I2/Noc(60%) (“median”)
	4.12
	4.19
	2.16 
	4.34 
	3.48
	3.53 
	4.14
	4.08 
	3.75
	0.72


From the above company inputs, it is observed that the mean and median values of conditioned I2/Noc(α) are close and the median values are chosen and the final link level simulation conditions are captured in the table below.

Table 10. Agreed settings on  SINR, I1/Noc, and I2/Noc (in dB) for NAICS scenario-2 
	5-25% geometries

	SINR_min
	-3.28
	 
	 
	 
	 
	 
	 
	 

	SINR_max
	1.63
	 
	 
	 
	 
	 
	 
	 

	I1/Noc(40%)@20%-tile
	5.41
	diff=
	I1/Noc(40%)@50%-tile
	11.39
	diff=
	I1/Noc(40%)@80%-tile
	18.46
	diff=

	Conditioned median I2/Noc
	2.79
	2.62
	Conditioned median I2/Noc
	5.45
	5.94
	Conditioned median I2/Noc
	7.09
	11.37

	I1/Noc(60%) @20%-tile 
	3.81
	diff=
	I1/Noc(60%) @50%-tile
	9.67
	diff=
	I1/Noc(60%)@80%-tile
	16.71
	diff=

	Conditioned median I2/Noc
	1.09
	2.72
	Conditioned median I2/Noc
	3.71
	5.96
	Conditioned median I2/Noc
	5.34
	11.38

	40-60% geometries

	SINR_min
	4.48
	 
	 
	 
	 
	 
	 
	 

	SINR_max
	8.75
	 
	 
	 
	 
	 
	 
	 

	I1/Noc(40%)@20%-tile
	6.01
	diff=
	I1/Noc(40%)@50%-tile
	11.31
	diff=
	I1/Noc(40%) @80%-tile
	17.34
	diff=

	Conditioned median I2/Noc
	3.15
	2.86
	Conditioned median I2/Noc
	4.83
	6.47
	Conditioned median I2/Noc
	6.06
	11.28

	I1/Noc(60%) @20%-tile 
	4.30
	diff=
	I1/Noc(60%) @50%-tile
	9.57
	diff=
	I1/Noc(60%) @80%-tile
	15.61
	diff=

	Conditioned median I2/Noc
	1.28
	3.02
	Conditioned median I2/Noc
	3.08
	6.50
	Conditioned median I2/Noc
	4.38
	11.23

	75-95% geometries 

	SINR_min
	13.00
	 
	 
	 
	 
	 
	 
	 

	SINR_max
	23.10
	 
	 
	 
	 
	 
	 
	 

	I1/Noc(40%)@20%-tile
	4.63
	diff=
	I1/Noc(40%)@50%-tile
	8.89
	diff=
	I1/Noc(40%) @80%-tile
	14.21
	diff=

	Conditioned median I2/Noc
	2.42
	2.21
	Conditioned median I2/Noc
	3.92
	4.97
	Conditioned median I2/Noc
	5.49
	8.72

	I1/Noc(60%) @20%-tile 
	2.89
	diff=
	I1/Noc(60%) @50%-tile
	7.18
	diff=
	I1/Noc(60%) @80%-tile
	12.50
	diff=

	Conditioned median I2/Noc
	0.68
	2.21
	Conditioned median I2/Noc
	2.15
	5.02
	Conditioned median I2/Noc
	3.75
	8.75


8.2
Link-level Performance Characterization  

[Editor's note: This section will capture the performance and robustness evaluation results for the different types of receivers considered in section 7. Subsections will be created based on receiver types and different receiver assumptions for each receiver type.]

The link-level performance evaluation was conducted in two phases:

· Phase-1: Fixed on/off pattern for interference 
· Phase-2: Dynamic on/off pattern according to the on/off modeling and with link adaptation

8.2.1
Phase-1 link-level Evaluation Results   (Fixed ON/OFF)
For phase-1 evaluation, the following fixed ON/OFF patterns of the two explicitly modeled interferers are used. Note that when on, the interferer is assumed to be fully loaded and when off, the interferer is assumed to transmit CRS.

· On/On

· On/Off

Some assumptions used for phase-1 evaluation are listed in the following while companies can capture additional assumptions associated with their results in the footnote of tables.

· SINR, I1/Noc(α), and I2/Noc(α) follow the geometry setting as agreed for scenario #1 and #2 respectively

·  Wideband PMI for serving and interference cell 

· Fixed across entire frequency band

· Varies randomly from subframe to subframe for interfering cells, fixed across subframes for serving cell

· Fixed MCS/RI of serving and interference cell

[Editor note: Results to be compiled and summarized across companies in RAN4#69] 
8.2.2
Phase-2 link-level Evaluation Results  (Dynamic ON/OFF)  

Phase-2 evaluation focus on receiver throughput under dynamic interference condition as a result of non-buffer traffic typically. 

8.2.2.1
Dynamic ON/OFF Modeling  
Interference characteristics highly depend on the dynamic scheduling behavior in neighboring cells in reaction to the packet arrival process. The general model is described in the following steps where a few simplifications are made in the development of dynamic on/off model:
· Interference has a constant MCS/RI across the time and frequency domain for the duration of each packet 
· Note: This simplified model is adopted for link level evaluation in the study item phase. System level simulation will have realistic interference MCS/RI that varies during each packet, and another model (e.g., Random MCS/RI across subframe and/or subband for the duration of each packet) should be considered for test definition in later Work Item phase, in order to test the robustness of the receivers. 
· MCS/RI are randomly assigned for each interference cell FTP packet in accordance to agreed probability distributions (described later in table 14)
· Same MCS levels are used for both codewords in case of RI = 2

· Different MCS/RI distributions may be used for Scenario 1 and Scenario 2a/b studies

· Different MCS/RI distributions may be used for 40% and 60% RUs

· Same MCS/RI distributions are used for studies of different SINR regions, I/Noc percentile points and TMs
· The packet duration corresponding to the i-th MCS level within the determined set of MCS levels can be derived as 
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· 0.5 Mbytes packet size (i.e. 4194304 bits)

· Average retransmission rate (ReTx), obtained from the statistics observed in system level simulation  
· TBS corresponding to the i-th MCS, assuming 10MHz bandwidth 

· Based on the previously-determined MCS/RI distribution, calculate the average packet duration D as 
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where the packet level MCS/RI probability for the i-th MCS/RI  
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· Packet arrival is a Poisson process with a packet arrival rate defined as λ= RU/D
· 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
· The interference is off if the buffer is empty

Basically, the MCS/RI distribution will determine the on/off behavior. Hence, companies were recommended to provide calibration data on the following:

· TTI level MCS/RI probability

· Median MCS for each modulation/RI set 

· Average HARQ transmission times per packet

· Packet arrival rate corresponding to the target RU level (40% or 60%)

The following system level simulation assumptions were used to derive the above information:
· RAN1 agreed SLS assumption as baseline (see appendix)
· Bandwidth: 10MHz

· Packet scheduler: 1 UE per TTI

· BLER target: 10% after 1st transmission

· Packet Size: 0.5Mbytes

· CFI = 2

Before companies can generate MCS/RI distributions based on the above system level simulations, the following working assumption for scenario #1 40% RU was also agreed to allow companies enough time to generate phase-2 results.
· Working assumptions on MCS/RI distributions for Scenario #1, 40% RU

· 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%)

· Average packet duration D is 289 ms (based on ReTx = 1)

· Packet arrival rate λ= 1.384
Based on company inputs compiled in table 12, where the probabilities for QPSK/16QAM/64QAM for both rank-1 and rank-2 were tabulated, the averaged probabilities and the averaged MCS level (rounded to be nearest valid MCS level) were chosen as below.

Table 11. Agreed TTI-level MCS/RI distribution based on company average 
	 
	 
	Averaged Probability 
	Averaged MCS
	Chosen MCS

	Scenarios 1, Ru=40%
	64QAM rank 2
	12.4%
	21.8
	22

	 
	16QAM rank 2
	11.8%
	13.3
	13

	 
	QPSK rank 2
	8.0%
	6.4
	6

	 
	64QAM rank 1
	19.5%
	20.1
	20

	 
	16QAM rank 1
	26.5%
	13.1
	13

	 
	QPSK rank 1
	21.8%
	6.1
	6

	 
	sum
	100.0%
	 
	 

	 
	 
	 
	 
	 

	Scenarios 1, Ru=60%
	64QAM rank 2
	9.6%
	21.0
	21

	 
	16QAM rank 2
	9.7%
	13.4
	13

	 
	QPSK rank 2
	7.6%
	5.9
	6

	 
	64QAM rank 1
	20.4%
	20.0
	20

	 
	16QAM rank 1
	28.6%
	12.9
	13

	 
	QPSK rank 1
	24.1%
	6.1
	6

	 
	sum
	100.0%
	 
	 

	 
	 
	 
	 
	 

	Scenarios 2, Ru=40%
	64QAM rank 2
	22.6%
	21.6
	22

	 
	16QAM rank 2
	16.9%
	13.4
	13

	 
	QPSK rank 2
	10.6%
	6.0
	6

	 
	64QAM rank 1
	16.6%
	20.8
	21

	 
	16QAM rank 1
	18.9%
	13.5
	14

	 
	QPSK rank 1
	14.6%
	6.1
	6

	 
	sum
	100.0%
	 
	 

	 
	 
	 
	 
	 

	Scenarios 2, Ru=60%
	64QAM rank 2
	18.7%
	21.0
	21

	 
	16QAM rank 2
	14.8%
	13.4
	13

	 
	QPSK rank 2
	9.6%
	5.9
	6

	 
	64QAM rank 1
	16.8%
	20.4
	20

	 
	16QAM rank 1
	21.5%
	13.1
	13

	 
	QPSK rank 1
	18.6%
	5.9
	6

	 
	sum
	100.0%
	 
	 


Table 12. TTI-level MCS/RI distribution (company raw inputs)
	 
	 
	Huawei
	Ericsson
	NTT DOCOMO
	Samsung
	Intel
	LG
	Qualcomm
	Broadcom

	Company
	 
	Prob.
	Proposed MCS
	Prob.
	Proposed MCS
	Prob.
	Proposed MCS
	Prob.
	Proposed MCS
	Prob.
	Proposed MCS
	Prob.
	Proposed MCS
	Prob.
	Proposed MCS
	Prob.
	Proposed MCS

	Scenarios 1, Ru=40%
	64QAM rank 2
	11.0%
	22
	12.4%
	18
	12.1%
	22
	11.9%
	22
	12.7%
	22
	16.1%
	21
	12.9%
	22
	10.0%
	25

	 
	16QAM rank 2
	14.4%
	14
	17.9%
	11
	7.5%
	13
	10.0%
	13
	9.3%
	13
	5.0%
	12
	11.5%
	14
	19.0%
	16

	 
	QPSK rank 2
	7.1%
	7
	5.8%
	6
	7.3%
	5
	18.7%
	5
	12.9%
	5
	1.3%
	8
	5.2%
	8
	6.0%
	7

	 
	64QAM rank 1
	25.7%
	21
	16.0%
	18
	18.0%
	20
	9.6%
	20
	23.4%
	21
	37.8%
	20
	18.3%
	18
	7.0%
	23

	 
	16QAM rank 1
	27.5%
	14
	32.2%
	13
	24.8%
	12
	17.9%
	13
	22.2%
	13
	20.4%
	12
	32.0%
	13
	35.0%
	15

	 
	QPSK rank 1
	14.3%
	7
	15.7%
	6
	30.4%
	5
	31.9%
	5
	19.4%
	6
	19.5%
	6
	20.1%
	8
	23.0%
	6

	 
	Sum
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Scenarios 1, Ru=60%
	64QAM rank 2
	6.7%
	21
	10.7%
	18
	8.5%
	21
	6.8%
	21
	8.8%
	22
	15.9%
	23
	9.3%
	18
	10.3%
	24

	 
	16QAM rank 2
	13.9%
	14
	14.3%
	13
	5.1%
	13
	7.9%
	13
	7.8%
	13
	3.2%
	12
	10.5%
	14
	15.1%
	15

	 
	QPSK rank 2
	10.2%
	7
	4.5%
	6
	4.0%
	5
	20.0%
	4
	14.0%
	4
	1.1%
	6
	3.5%
	8
	3.5%
	7

	 
	64QAM rank 1
	21.1%
	21
	16.9%
	18
	17.7%
	19
	7.6%
	20
	21.7%
	21
	43.1%
	20
	23.6%
	18
	11.2%
	23

	 
	16QAM rank 1
	26.4%
	14
	35.0%
	13
	26.9%
	12
	18.0%
	13
	24.8%
	13
	22.2%
	12
	33.9%
	12
	41.5%
	14

	 
	QPSK rank 1
	21.9%
	7
	18.6%
	6
	37.8%
	5
	39.7%
	5
	23.0%
	6
	14.5%
	6
	19.2%
	8
	18.4%
	6

	 
	Sum
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Scenarios 2, Ru=40%
	64QAM rank 2
	25.4%
	24
	18.8%
	18
	22.5%
	23
	22.1%
	21
	26.0%
	24
	26.1%
	20
	19.6%
	18
	20.2%
	25

	 
	16QAM rank 2
	13.5%
	14
	22.5%
	13
	8.9%
	13
	19.3%
	13
	13.1%
	13
	23.0%
	12
	14.5%
	13
	20.1%
	16

	 
	QPSK rank 2
	11.5%
	6
	8.6%
	6
	8.7%
	4
	25.3%
	6
	14.0%
	5
	5.2%
	6
	5.1%
	8
	5.9%
	7

	 
	64QAM rank 1
	20.1%
	23
	12.6%
	18
	21.8%
	21
	4.8%
	20
	22.7%
	22
	21.4%
	20
	21.4%
	18
	7.5%
	24

	 
	16QAM rank 1
	14.2%
	14
	26.4%
	13
	17.7%
	12
	8.9%
	13
	13.2%
	13
	17.0%
	14
	26.6%
	13
	27.1%
	16

	 
	QPSK rank 1
	15.2%
	6
	11.1%
	6
	20.4%
	5
	19.6%
	4
	11.0%
	6
	7.3%
	8
	12.8%
	8
	19.2%
	6

	 
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Scenarios 2, Ru=60%
	64QAM rank 2
	20.8%
	23
	18.0%
	18
	15.3%
	22
	17.4%
	21
	21.5%
	23
	27.8%
	20
	17.1%
	18
	12.0%
	23

	 
	16QAM rank 2
	13.5%
	14
	21.0%
	13
	6.4%
	12
	16.8%
	13
	11.2%
	13
	16.7%
	12
	14.3%
	14
	18.3%
	16

	 
	QPSK rank 2
	11.5%
	6
	7.5%
	6
	5.2%
	5
	25.9%
	5
	12.0%
	4
	5.3%
	6
	2.5%
	8
	6.8%
	7

	 
	64QAM rank 1
	20.2%
	23
	14.2%
	18
	23.0%
	21
	4.9%
	20
	24.1%
	22
	17.2%
	18
	23.8%
	18
	6.6%
	23

	 
	16QAM rank 1
	16.7%
	14
	27.9%
	13
	21.5%
	12
	10.3%
	13
	17.0%
	13
	19.2%
	12
	27.9%
	13
	31.5%
	15

	 
	QPSK rank 1
	17.3%
	6
	11.4%
	6
	28.6%
	4
	24.6%
	4
	14.1%
	6
	13.9%
	6
	14.4%
	8
	24.8%
	7

	 
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 
	100.0%
	 


Based on the chosen MCSs, the corresponding probabilities, and the company average of the retransmission rates (i.e., ReTx of table 13), the complete on/off modeling parameters were agreed in table 14. 
Table 13. HARQ retransmissions per packet (company raw inputs)
	Company
	Huawei
	Ericsson
	NTT DOCOMO
	Samsung
	Intel
	LG
	Broadcom
	Average

	Scenarios 1, Ru=40%
	1.11 
	1.21 
	1.10 
	1.11 
	1.10 
	1.18 
	1.14 
	1.14 

	Scenarios 1, Ru=60%
	1.11 
	1.23 
	1.09 
	1.12 
	1.10 
	1.18 
	1.14 
	1.14 

	Scenarios 2, Ru=40%
	1.09 
	1.11 
	1.12 
	1.19 
	1.11 
	1.13 
	1.12 
	1.12 

	Scenarios 2, Ru=60%
	1.08 
	1.13 
	1.10 
	1.17 
	1.11 
	1.15 
	1.12 
	1.12 


Table 14. Dynamic ON/OFF modeling parameters (agreement)
	 
	 
	Chosen MCS
	Normalized Packet Probability
	Lamda

	Scenarios 1, Ru=40%
	64QAM rank 2
	22 (WS: 22)
	32.9% (18%)
	1.45 (1.384)

	 Note: Previous working assumption values are in ( ) for comparison
	16QAM rank 2
	13 (WS: 14)
	15.7% (16%)
	

	 
	QPSK rank 2
	6 (WS: 7)
	4.8%  (11%) 
	

	 
	64QAM rank 1
	20 (WS: 22)
	22.4%
	

	 
	16QAM rank 1
	13 (WS: 15)
	17.6%
	

	 
	QPSK rank 1
	6 (WS: 7)
	6.5%
	

	 
	sum
	 
	100.0%
	

	 
	 
	 
	 
	

	Scenarios 1, Ru=60%
	64QAM rank 2
	21
	26.2%
	1.97

	 
	16QAM rank 2
	13
	14.2%
	

	 
	QPSK rank 2
	6
	5.0%
	

	 
	64QAM rank 1
	20
	25.8%
	

	 
	16QAM rank 1
	13
	20.9%
	

	 
	QPSK rank 1
	6
	7.9%
	

	 
	sum
	 
	100.0%
	

	 
	 
	 
	 
	

	Scenarios 2, Ru=40%
	64QAM rank 2
	22
	47.0%
	1.87

	 
	16QAM rank 2
	13
	17.5%
	

	 
	QPSK rank 2
	6
	4.9%
	

	 
	64QAM rank 1
	21
	16.1%
	

	 
	16QAM rank 1
	14
	11.1%
	

	 
	QPSK rank 1
	6
	3.4%
	

	 
	sum
	 
	100.0%
	

	 
	 
	 
	 
	

	Scenarios 2, Ru=60%
	64QAM rank 2
	21
	41.9%
	2.44

	 
	16QAM rank 2
	13
	17.7%
	

	 
	QPSK rank 2
	6
	5.2%
	

	 
	64QAM rank 1
	20
	17.4%
	

	 
	16QAM rank 1
	13
	12.9%
	

	 
	QPSK rank 1
	6
	5.0%
	

	 
	sum
	 
	100.0%
	


8.2.2.2
Phase-2 link-level Evaluation Results    
The phase-2 evaluation was performed under the following assumptions:
· Full buffer traffic assumption on the desired cell
· FIFO FTP packet scheduler should be 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

· Performance metrics

· Baseline: Throughput gain vs. the baseline LMMSE-IRC receiver

· Optional: User perceived packet throughput

· For serving cell, every 0.5 Mbytes is treated as a FTP packet. 

· UPT is calculated for each FTP packet and defined as packet size (0.5Mbytes) divided by the corresponding consumed packet transmission time. 

[Editor note: Results to be compiled and summarized across companies in RAN4#69] 

-----------------------------------------end of TP ---------------------------------------------------------------
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