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1. Introduction

At the last RAN4 #68 meeting, the following Phase-2 evaluation details and parameters were agreed [1].

· For phase-2, there is a need for a reference scheduling behavior based on UE feedback mode/periodicity and OLLA
· Describe the OLLA algorithm in each company’s submission (see example above). Companies could also provide additional results without OLLA
· Evaluate cases with TM3/4/9/10, which are the same for both serving cell and interference cells. Wide-band CQI feedback is assumed
Furthermore, regarding the TDM On/Off pattern for the NAICS interference modeling, the following working assumptions were agreed [2].
· Packet arrival is a Poisson process with an arrival rate defined as λ= RU / D (mean packet duration from SLS @40% RU, 0.5MBytes) 
· RU=40% (for scenario 1), TBD for scenario 2a/2b
· “D” = [250ms] (scenario 1), and for scenario 2a/2b [200ms] (macro interferer) and [100ms] (small cell interferer) [note from DCM R4-133277]
· RI=1/2 is randomly chosen according to [50/50] probability [note: from MTK R4-133638 etc.]
· MCS varies from packet to packet 
· MCS randomly selected from three MCS levels defined below 
· RI=2: MCS [5] ([TBD]% prob), MCS[14] ([TBD]%), MCS[19] ([TBD]%)
· RI=1: MCS [8] ([TBD]% prob), MCS[17] ([TBD]%), MCS[22] ([TBD]%)
· MCS/RI determines ON duration assuming 0.5MB packets
· Values in [] are meant to be a starting point, to be further verified in RAN4
In this contribution, we provide the parameters for the TDM On/Off pattern.
2. TDM On/Off Pattern for NAICS Interference Modeling
2.1. Burst Duration
In our contribution [3] that was provided at the last RAN4 meeting, we proposed the values of burst duration per UE based on the system-level simulation. Note that in that contribution, we provided the “median” values for the CDF of burst duration. The proposed burst durations in [3] are re-summarized in Table 1.
Table 1 – Proposal of burst durations for TDM On/Off pattern

	RU factors
	Scenario 1
	Scenario 2a/2b (Macro interferes)

	40%
	250 msec
	200 msec

	60%
	-
	300 msec


Regarding Scenario 2a/2b, since the resource utilization (RU) factor in the working assumption is TBD, we provide the burst durations both for 40%-RU and 60%-RU. Furthermore, the burst durations for macro interferes are only extracted from [3]. This is because, in our contribution [4], we propose the common  for Noc() calculation in Scenario 2a/2b evaluation. Note that we do not have strong preference with regard to the target RU factor for Scenario 2a/2b.
Proposal 1: We propose the following fixed burst durations.

	RU factors
	Scenario 1
	Scenario 2a/2b (Macro interferes)

	40%
	250 msec
	200 msec

	60%
	-
	300 msec


Regarding the packet arrival based on a Poisson process, an arrival rate was defined in [2],[3] as follows.

 = (RU factor) / (Burst duration)




(1)

Furthermore, as shown in Fig. 1, to keep the target resource utilization factor, while continuing DL for an interfering cell, we proposed that new burst traffic is assumed not to start until the current DL is finished in [3]. 
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Figure 1 – Occurrence probability following Poisson arrival rate, 
Proposal 2: Detail of TDM On/Off pattern with regard to new packet arrival is proposed.

· To keep the target resource utilization factor, while continuing DL for an interfering cell, new burst traffic is assumed not to start until the current DL will be finished.
2.2. Rank-1/Rank-2 Probability

We evaluate the Rank-1/Rank-2 probability based on the system-level simulation. In this simulation, we assume the Rel.11 MMSE-IRC receiver. The other simulation conditions are summarized in the annex. Table 2 shows the results of average Rank-1/Rank-2 probability for all UEs. 

Table 2 – Rank-1/Rank-2 probabilities for TDM On/Off pattern

	RU factors
	Scenario 1
	Scenario 2a/2b

	40%
	82.7% / 17.3%
	66.2% / 33.8%

	60%
	-
	78.7% / 21.3%


Based on the results, we propose the following probabilities.
Proposal 3: We propose the following Rank-1/Rank-2 probabilities.
	RU factors
	Scenario 1
	Scenario 2a/2b

	40%
	80% / 20%
	65% / 35%

	60%
	-
	80% / 20%


2.3. MCS Variations from Packet to Packet
We also evaluate the MCS variations based on the system-level simulation. The simulation conditions are the same as the Rank-1/Rank-2 probability evaluation. Fig. 2 shows the PDF of the MCS variations for all packets corresponding to the number of transmission ranks.
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(a) Scenario 1 – Rank-1                                         (b) Scenario 1 – Rank-2 
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(c) Scenario 2a/2b (RU:40%) – Rank-1                  (d) Scenario 2a/2b (RU:40%) – Rank-2 
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(e) Scenario 2a/2b (RU:60%) – Rank-1                   (f) Scenario 2a/2b (RU:60%) – Rank-2
Figure 2 – PDF of the MCS variations for all packets

Table 3 summarizes the means and standard deviations of MCS variations corresponding to the number of transmission ranks.
Table 3 – Means and standard deviations of MCS variations for TDM On/Off pattern

	
	RU factors
	Rank-1
	Rank-2

	
	
	Mean
	Std Dev
	Mean
	Std Dev

	Scenario 1
	40%
	12.95
	7.08
	17.77
	7.35

	Scenario 2a/2b
	40%
	14.54
	7.84
	18.29
	8.12

	
	60%
	13.87
	7.82
	18.80
	7.53


Based on the above results in Fig. 2 and Table 3, we propose the MCS variations and its probabilities.

Proposal 4: We propose the following MCS variations and probabilities from packet to packet.
· Scenario 1

· RI=2: MCS 10 (40% prob), MCS 17 (30%), MCS 24 (30%)

· RI=1: MCS 6 (35% prob), MCS 13 (35%), MCS 20 (30%)
· Scenario 2a/2b, RU = 40%, 60%

· RI=2: MCS 11 (35% prob), MCS 18 (30%), MCS 25 (35%)

· RI=1: MCS 7 (30% prob), MCS 14 (30%), MCS 21 (40%)

3. Conclusion

In this contribution, we provide the parameters for the TDM On/Off pattern based on the agreed way forward [2].
· Burst Duration 

Proposal 1: We propose the following fixed burst durations.

	RU factors
	Scenario 1
	Scenario 2a/2b (Macro interferes)

	40%
	250 msec
	200 msec

	60%
	-
	300 msec


Proposal 2: Detail of TDM On/Off pattern with regard to new packet arrival is proposed.

· To keep the target resource utilization factor, while continuing DL for an interfering cell, new burst traffic is assumed not to start until the current DL will be finished.
· Rank-1/Rank-2 Probability
Proposal 3: We propose the following Rank-1/Rank-2 probabilities.
	RU factors
	Scenario 1
	Scenario 2a/2b

	40%
	80% / 20%
	65% / 35%

	60%
	-
	80% / 20%


· MCS Variations from Packet to Packet
Proposal 4: We propose the following MCS variations and probabilities from packet to packet.
· Scenario 1

· RI=2: MCS 10 (40% prob), MCS 17 (30%), MCS 24 (30%)

· RI=1: MCS 6 (35% prob), MCS 13 (35%), MCS 20 (30%)
· Scenario 2a/2b, RU = 40%, 60%

· RI=2: MCS 11 (35% prob), MCS 18 (30%), MCS 25 (35%)

· RI=1: MCS 7 (30% prob), MCS 14 (30%), MCS 21 (40%)
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Annex

Table A1 – Simulation conditions
	 
	Scenario 1 
	Scenario 2a/2b

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

	System bandwidth per carrier
	10MHz (same as in SCE SI)

	Carrier frequency 
	2.0GHz

	Total BS TX power (Ptotal per carrier)
	46dBm
	30 dBm (for small-cell)

	Distance-dependent path loss
	Same as macro of scenario #1 in SCE SI (i.e., ITU UMa)
	Same as scenario #1 in SCE SI (i.e., ITU UMa for macro and UMi for small cell)

	Penetration loss
	Same as macro of scenario #1 in SCE SI 
(i.e., 
For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link))
	Same as scenario #1 in SCE SI 
(i.e., 
For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link))

	Shadowing
	Same as macro of scenario #1 in SCE SI (i.e., ITU UMa) 
	Same as scenario #1 in SCE SI (i.e., ITU UMi for small-cell) 

	Antenna pattern
	Same as macro of scenario #1 in SCE SI (i.e., 3D,  referring to TR36.819)
	Same as scenario #1 in SCE (i.e., 2D Omni-directional is baseline for small cell; directional  antenna is not precluded)

	Antenna Height: 
	Same as macro of scenario #1 in SCE SI (i.e., 25m)
	Same as small cell of scenario #1 in SCE SI (i.e., 10m)

	UE antenna Height
	Same as scenario #1 in SCE SI (i.e., 1.5m)

	Antenna gain + connector loss
	Same as macro of scenario #1 in SCE SI (i.e., 17 dBi) 
	Same as scenario #1 in SCE SI (i.e., 5dBi for small cell)

	Antenna gain of UE
	Same as scenario #1 in SCE SI (i.e., 0 dBi)

	Fast fading channel between eNB and UE
	Same as scenario #1 in SCE SI (i.e., ITU UMa)
	Same as scenario #1 in SCE SI (i.e., ITU UMi for small cell)

	Antenna configuration
	2Tx (0.5 lambda), cross-polarized
2 Rx, cross-polarized
	2Tx (0.5 lambda), cross-polarized
2 Rx, cross-polarized

	Number of small cells per macro cell geographical area
	 
	4

	Number of UEs 
	Variable per FTP model 1 

	UE dropping
	20% UEs are outdoor and 80% UEs are indoor.
	Configuration #4b as in TR36.814,
20% UEs are outdoor and 80% UEs are indoor.

	Minimum distance 
	 
	Same as CoMP Scenario #3/4 in TR36.819 
• Macro – RRH/Hotzone: >75m
• Macro – UE : >35m
• RRH/Hotzone – RRH/Hotzone: >40m
• RRH/Hotzone – UE : >10m

	Traffic model
	FTP model 1 as in TR 36.814 

	UE receiver
	Rel.11 MMSE-IRC

	UE noise figure
	9dB

	UE speed
	3km/h

	Cell selection criteria
	RSRP for intra-frequency and no CRE

	Considered transmission schemes from a single point
	SU-MIMO (adaptive rank-1 &2)

	Considered inter-point transmission scheme
	No CoMP

	Feedback assumption
	Non-ideal CSI-RS channel/interference estimation. 

	Baseline MMSE-IRC receiver impairment modeling (demodulation)
	For the MMSE-IRC baseline receiver in system level modeling: The IRC correlation matrix can be approximated using the complex Wishart distribution with 12 degrees of freedom [TR36.829 with DMRS based sample covariance matrix]. 

	Transmission mode
	TM9

	MBSFN subframes
	6/10
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