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1
Introduction
In 3GPP RAN4 #68 meeting, the methodology of deriving Phase 2 interference model has been agreed[1]. The details of dynamic interference cell ON/OFF pattern for Phase 2 simulation is FFS.

In this contribution, we provided our further analysis and considerations on the remaining open issues of Phase 2 interference model. 
2 Open issues Phase 2 interference model
2.1 Further clarification on packet arriving model
In [1], it is agreed that packet arrival is a Poisson process with an arrival rate defined as λ= RU / D, where
· Scenario 1: RU=40% and D=250ms, TBD for scenario 2a/2b
· Scenario 2: RU=TBD% and D=200ms (macro interferer) and 100ms (small cell interferer)
Firstly, it is our understanding that the packet interval (decided by Poisson process) is the sum of packet duration period (decided by packet size, MCS and RI) and idle period, as shown in Figure 1 below
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Figure 1: Packet arriving model
However, since the packet interval and packet duration are generated independently, it is not guaranteed that the generated packet interval is larger than the generated packet duration for each packet. To handle this case, there are several options
· Option 1: the newly arriving packet will replace the old packet, i.e. the packet interval is set as
Packet Interval = Min( IntervalPoisson_Process, Duration)
· Option 2: the newly arriving packet will be queue in the buffer until the old packet transmission is finished, i.e. the packet interval is set as 

Packet Interval = Max( IntervalPoisson_Process, Duration)
In our views, Option 2 is preferred since it is more close to the scheduler behavior in real network. 

Proposal 1: The packet interval (decided by Poisson process) is the sum of packet duration period (decided by packet size, MCS and RI) and idle period. Furthermore, 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.
2.2 RI and MCS distribution
In [1], it is agreed that RI and MCS of each arriving packet is constant within one packet, but varies from packet to packet. 
· RI=2: MCS [5] ([TBD]% prob), MCS[14] ([TBD]%), MCS[19] ([TBD]%)

· RI=1: MCS [8] ([TBD]% prob), MCS[17] ([TBD]%), MCS[22] ([TBD]%)
For RI, it is agreed to randomly chosen according to [50%/50%] probability.

For MCS, it is further agreed that MCS is randomly selected from three MCS levels to represent 3 modulation levels correspondingly.
Table 1 shows the rank and MCS combination statistic obtained from system level simulation. Details simulation assumptions are listed in Annex. Based on the results, it is proposed to have the RI and modulation distribution as below.
· RI=1 (60% prob): QPSK (30% prob), 16QAM (20%), 64QAM(10%)

· RI=2 (40% prob): QPSK (20% prob), 16QAM (10%), 64QAM(10%)

Regarding the MCS selection for each modulation, firstly there is an error configuration in last meeting's agreement, i.e. MCS17 is not 16QAM modulation, but 64QAM modulation. Secondly, the average MCS for each modulation obtained from system level simulation is shown in Table 1. It is observed that there is no big difference on the average MCS for Rank 1 and Rank 2 transmission. The average MCS are 5, 14 and 21 for QPSK, 16QAM and 64QAM respectively. Thus, it is proposed to set the interference model as 
Proposal 2: RI and MCS distribution for Phase 2 are proposed to set as below:
· RI=1: MCS [5] ([30]% prob), MCS[14] ([20]%), MCS[21] ([10]%)

· RI=2: MCS [5] ([20]% prob), MCS[14] ([10]%), MCS[21] ([10]%)
Table 1: Rank and MCS distribution
	
	RU = 40%
	RU = 60%

	
	Total
	QPSK
	16QAM
	64QAM
	Total
	QPSK
	16QAM
	64QAM

	Rank = 1
	60%
	32%
	19%
	9%
	65%
	39%
	18%
	8%

	
	
	MCSAVG = 4.9
	MCSAVG=13.6
	MCSAVG=21.0
	
	MCSAVG =5.0
	MCSAVG = 13.5
	MCSAVG =20.8

	Rank = 2
	40%
	19%
	10%
	11%
	35%
	20%
	8%
	7%

	
	
	MCSAVG = 5.6
	MCSAVG=13.6
	MCSAVG=22.3
	
	MCSAVG =5.2
	MCSAVG =13.6
	MCSAVG =22.0


2.3 Additional considerations on Phase 2 FTP traffic model
Since FTP traffic model is taken as baseline for Phase 2 evaluation, and FTP traffic model is explicitly modeled in interference cells, it is also important to capture the characteristic of FTP model for serving cell. It is noted that RAN1 uses user perceived throughput (UPT) as performance metric when FTP traffic model is adopted. From this aspect, the performance gain of NAICS receiver may not be comprehensively reflected under realistic network.

To roughly capture the similar performance metric in LLS, the virtual packet concept could also be used assuming the fixed packet size as 0.5Mbyptes although serving cell is assumed to be active during the whole link level simulation. Thus, similarly the perceived packet throughput (UPT) could be taken as an additional performance metric as well.

Proposal 3: On top of traditional performance metric, e.g. average throughput gain, consider to introduce the additional performance metric, i.e. UPT in Phase 2 evaluation.
Furthermore, in current Phase 2 interference model, the on-duration period of each interferer packet is set to the same for all receiver types. However, under FTP traffic model, NAICS receiver not only increases the throughput of serving cell, but also reduce the interference to neighbor cells, i.e. on duration period of each FTP traffic packet is smaller than MMSE-IRC receiver. Noted, this aspect is implicitly captured in RAN1's SLS evaluation, since RAN1 agreed to evaluate the NAICS performance gain under the same arriving rate of FTP traffic, rather than under the same RU for SLS evaluation. But this aspect can't be captured in interference model for LLS, which results in under estimation of NAICS performance gain in Phase 2 evaluation. 

Based on above considerations, our observation is:
Observation: It is difficult to comprehensively reflect the performance gain of NAICS receiver under dynamic realistic interference environments from link level evaluation, due to the limitation of link level evaluation itself. The performance gain of NAICS receiver is likely to be under-estimated in Phase 2 evaluation.
3 Conclusion
In this contribution, we provide our further views on open issues for interference model for Phase 2 link level evaluation. Our proposals are:
Proposal 1: The packet interval (decided by Poisson process) is the sum of packet duration period (decided by packet size, MCS and RI) and idle period. Furthermore, 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.
Proposal 2: RI and MCS distribution for Phase 2 are proposed to set as below:
· RI=1: MCS [5] ([30]% prob), MCS[14] ([20]%), MCS[21] ([10]%)

· RI=2: MCS [5] ([20]% prob), MCS[14] ([10]%), MCS[21] ([10]%)
Proposal 3: On top of traditional performance metric, e.g. average throughput gain, consider to introduce the additional performance metric, i.e. UPT in Phase 2 evaluation.

Finally, we also have the observation below:

Observation: It is difficult to comprehensively reflect the performance gain of NAICS receiver under dynamic realistic interference environments from link level evaluation, due to the limitation of link level evaluation itself. The performance gain of NAICS receiver is likely to be under-estimated in Phase 2 evaluation.
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5 Annex
Table 2: System level simulation assumption
	Parameter
	Value

	General
	Parameters and assumptions not explicitly stated here according to 3GPP specifications

	Duplex method
	FDD

	Bandwidth
	5 MHz 

	Cellular Layout
	NAICS scenario 1

	Handover margin
	3dB

	Downlink transmission scheme
	TM9 2x2, SU-MIMO

Rank adaptation between Rank 1 and Rank 2

	Downlink scheduler
	Proportional Fair

	Downlink link adaptation
	CQI and PMI 5ms feedback period

Subband CQI feedback
6ms delay total

MCSs based on LTE transport formats [36.213]

	Antenna Configuration
	eNB/RRH: 2Tx
UE: 2Tx

Cross-polarized antenna is used at both eNB and UE side

	Traffic model
	FTP

	Link error prediction technique
	MMIB
Outer-loop control based on ACK/NACK report.

	Channel Estimation
	Non-Ideal CE and non-ideal IRC
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