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1
Introduction
In 3GPP RAN4 #67 meeting, it is agreed to employ explicit interference ON/OFF model to model more realistic interference situation in link level simulation. Furthermore, during Email discussion of intermediate simulation alignment, it is further agreed to adopt phased approach for NAICS link level simulation to catch the tight deadline of NAICS SI.
· Phase 1: Alignment of results using fixed interference cell ON/OFF pattern (i.e. either 100% loaded or un-loaded), fixed reference channel for desired signal and fixed reference channel for interfere signals at least per burst.
· Phase 2: Alignment of results using dynamic interference cell ON/OFF pattern (i.e. partially loaded), possible vary reference channel for desired signal with OLLA operation (FFS) and possible vary reference channel for interfere signals per burst (FFS).
Despite of agreed high level principle of Phase 1 simulation assumption, many details are left for further study due to diverse views from companies during Email discussion.
In this contribution, the details of simulation assumptions are further discussed.
2 Open issues of Phase 1 simulation assumptions
Generally, it is preferred to simplify the simulation assumption (e.g. avoid complicated interference model) considering the limited time for NAICS SI. 
· TM configuration
Status of RAN4 Email discussion: it is agreed that "at least one case for CRS-based TM (FFS: TM4 or TM3) and one case for DMRS-based TM (TM9/10)".
We agreed that it is important to cover both CRS based and DMRS based TM for NAICS performance gain study. 

Regarding TM3/TM4, we don't see much difference between TM3 and TM4 for NAICS performance gain study. TM4 is our preference since TM4 is more widely used in real network.

Regarding TM9/TM10, the main difference is the introduction of Behavior B for PDSCH demodulation. On one hand, it is recognized that the additional configuration of timing offset and frequency offset for interference signals is necessary in Phase 2 simulation. On the other hand, it seems to be unnecessary to consider Behavior B during NAICS SI. Therefore, it is proposed to focus on TM9 in Phase 1 simulation and additional timing offset/frequency offset could be further introduced in Phase 2 alignment.
Preference: For Phase 1 alignment, TM4 and TM9 are prioritized (for both desired signals and interfere signals). TM3 could be further considered in Phase 2 alignment.

· Interference cell ON/OFF configuration
Status of RAN4 Email discussion: it is agreed that "ON/ON, ON/OFF, OFF/OFF" is prioritized and "OFF/ON" is low priority.

Generally, it is reasonable to focus on "ON/ON" and "ON/OFF". For "OFF/OFF" case, there is nothing more NAICS could do than Rel-11 CRS-IC receiver. But, the "OFF/OFF" scenario is introduced and seen as the upper bound of NAICS scenario under "ON/ON" and "ON/OFF" scenarios. We agreed to include "OFF/OFF" as a scenario in Phase 1 although we don't seen much value to align CRS-IC performance again in NAICS SI here. It is also our understanding that it is more important to focus on the NAICS performance gain over MMSE-IRC receiver in NAICS SI.
· Variable or fixed RI and MCS per packet burst for interference signal

Status of RAN4 Email discussion: majority companies agree to use fixed MCS/RI for Phase 1 alignment.

We are one of companies agreed on fixed RI and MCS for interference signal in Phase 1 alignment. For RAN4 link-level evaluation of NAICS SI, it is more important to study NAICS receiver performance gain under each interference case separately to fully understand its gain. Detailed interference model may help to identify performance gain of NAICS receiver from system level. However, for the system-wise performance gain of NAICS, system level simulation is the better tool for further study.
Preference: For RAN4 LLS, it is more important to study and understand NAICS receiver performance gain under each interference scenario, rather than focusing on performance gain from system wise.

· Interference signal rank, PMI and MCS configuration
Status of RAN4 Email discussion: FFS for MCS/RI combination. For PMI, random PMI is applied.
In NAICS scenario 1 and scenario 2, cross-polarization antenna model is agreed as baseline antenna configuration. As the system level simulation result shown in Table 1, more Rank 2 transmission (60%) than Rank 1 transmission (40%) happen due to low antenna correlation. Thus, both Rank 1 and Rank 2 interferer should be considered. 

Regarding interference MCS selection, QPSK and 16QAM could be prioritized if needed for 1st interference cell. However, for 2nd interference cell, it is likely NAICS receiver is not required to handle 2 interference cells. Thus, the MCS of 2nd is not critical in LLS, i.e. either QPSK or 16QAM is fine.
For MCS selection of serving cell, it is important to cover both QPSK and 16QAM since NAICS receivers may enjoy higher MCS due to proper handling of interference signals. For RI selection, it is natural to prioritize Rank 1 case, but Rank 2 case may be considered for high geometry case.
Table 1: Scheduled RI and modulation in SLS
	Scheduled RI and modulation statistic
 (NAICS Scenario 1)

	Rank 1
	QPSK
	21%

	
	16QAM
	14%

	
	64QAM
	5%

	Rank 2
	QPSK
	27%

	
	16QAM
	19%

	
	64QAM
	14%


Base on the consideration above, it is proposed to prioritize serving cell RI/MCS, interference RI/MCS combination as below:
Preference: Prioritized serving cell signal and interference signal RI/MCS combination:

Case 1):
· Serving Cell: Rank 1 + MCS 5 (QPSK, 1/3) 

· 1st interference: Rank 1 + MCS 5 (QPSK, 1/3)
· 2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)

Case 2):
· Serving Cell: Rank 1 + MCS 5 (QPSK, 1/3) 

· 1st interference: Rank 2 + MCS 5 (QPSK, 1/3)
· 2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)
Case 3):
· Serving Cell: Rank 1 + MCS 14 (16QAM, 1/2) 

· 1st interference: Rank 1 + MCS 5 (QPSK, 1/3)
· 2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)
· Cell ID configuration

It is reasonable to assume Rel-11 CRS-IC receiver as baseline receiver for NAICS discussion. 

For CRS based TM, it is proposed to reuse the agreed common configuration in FeICIC PDSCH demodulation discussion, i.e. 1st interference cell is colliding with serving cell, and 2nd interference cell is not colliding with serving cell.
For DMRS based TM, CRS-IC hasn't been discussed yet in Rel-11 FeICIC WI. To avoid potential extensive CRS-IC behavior discussion which is not the main purpose of NAICS SI, it is proposed to configure colliding CRS for both 1st and 2nd interference cell.
Preference: Cell ID are configured as (0,6,1) for CRS based TM case and configured as (0, 6, 12) for DMRS based TM case.

· Prioritization of interference profile
During RAN4 Email discussion, it is agreed to develop a bunch of interference profiles covering high/medium/low geometry, high/medium/low I1/Noc values and multiple resource utilization level.  However, it leads to massive interference profiles (up to 100) to cover all cases. Considering the limited time for NAICS SI and progress Phase 1 alignment quickly, it will be good to prioritize certain scenarios. Details are provided in an accompany paper [1]. Overall, our preference is:
Preference: Prioritize low geometry case in SCE 1 and low geometry and high geometry case in SCE 2. Prioritize I1/Noc @50%-tile as most typical case. Select one resource utilization level out of 40% (preferred) and 60%.
Based on above consideration, our overall proposal for prioritized Phase 1 cases are listed below.
Proposal 1: Prioritized simulation scenarios for Phase 1 alignment:
  (1) Prioritized TMs:

Set 1: TM4 with Cell ID configuration as (0,6,1)
Set 2: TM9 with Cell ID configuration as (0,6,12)

  (2) Prioritized interference profiles:

· Set 1: low geometry for NAICS scenario 1, I1/Noc @{50%-tile, @80%-tile}, resource utilization level @40%.

· Set 2: low geometry for NAICS scenario 2, I1/Noc @{50%-tile, @80%-tile}, resource utilization level @40%

· Set 3: high geometry for NAICS scenario 2, I1/Noc @{50%-tile, @80%-tile}, resource utilization level @40%
  (3) Prioritized serving cell signal and interference signal RI/MCS combination:

Case 1):
· Serving Cell: Rank 1 + MCS 5 (QPSK, 1/3) 

· 1st interference: Rank 1 + MCS 5 (QPSK, 1/3)
· 2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)

Case 2):
· Serving Cell: Rank 1 + MCS 5 (QPSK, 1/3) 

· 1st interference: Rank 2 + MCS 5 (QPSK, 1/3)
· 2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)
Case 3):
· Serving Cell: Rank 1 + MCS 14 (16QAM, 1/2) 

· 1st interference: Rank 1 + MCS 5 (QPSK, 1/3)
· 
2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)
3 Open issues of Phase 2 simulation assumptions
After alignment of Phase 1 results, RAN4 is expected to conduct Phase 2 simulation to evaluate NAICS performance gain in more realistic scenarios. e.g. dynamic ON/OFF model for interference cell and timing/frequency offset may be introduced to model FTP traffic model and realistic impairment.
· Cover more TMs

For CRS based TM, TM3 and TM2 may be more useful for high speed UE in realistic network, which is de-prioritized for NAICS scenario. However, TM3/TM2 could be introduced if operators are interested.
For DMRS based TM, it seem to be unnecessary to consider Behavior B in NAICS SI and it is also expected Phase 2 simulation may still focus on PDSCH demodulation aspect, rather than CSI report aspect. Thus, TM10 may not be necessary in Phase 2 evaluation.
· Dynamic ON/OFF model for interference cells

In Phase 2 simulation, dynamic ON/OFF model for interference cell will be introduced to model FTP traffic in real network. Currently, several models are proposed by companies. Overall, our preference is to introduce a simple dynamic ON/OFF model with limit randomness, e.g. fixed ON period model [1]. 
· Timing offset and frequency offset
Since NAICS is required to detect and/or decode dominant interference signals, timing offset and frequency offset need to be taken into account in Phase 2 simulation. Overall, the frequency offset and timing offset for CoMP WI may be reused. However, the impact should be carefully studied in Phase 2 simulation.
· Variable reference channel for desired signal and interference signal
Regarding variable reference channel (VRC) for desired signals, VRC has been mentioned several times for different RAN4 WIs, it has never been carefully studied in RAN4. The main concern of introducing VRC is the difficulty to align simulation results from companies, as shown in CSI test case. Typically, the performance gap is less than 2.0dB by using FRC among companies. However, as observed in RAN4 CSI requirements discussion, the gap could be much higher due to different UE implementation and optimization of CSI reporting algorithms. It will be difficult to draw any conclusion based on non-aligned results.
Regarding VRC for interference signals, it is, of course, recognized that VRC could model interference more realistically. However, as mentioned above, in RAN4 LLS, it is more important to study NAICS receiver performance gain under each interference case separately to fully understand NAICS performance gain. RAN1 is expected to conduct SLS to evaluate NAICS performance gain from system wise. Thus, it is preferred not to introduce VRC for interference signal neither.
Based on above consideration, our overall proposal for prioritized Phase 1 cases are listed below.

Proposal 2: Preference on Phase 2 simulation.

  (1) Introduce a simple dynamic ON/OFF model with limit randomness, e.g. fixed ON period model.

  (2) Introduce timing offset and frequency offset and study the impact to NAICS receiver.

  (3) Cover more TMs if it is interested by operators.

  (4) Don't introduce variable reference channel for both desired signals and interference signals.

4 Conclusion
In this contribution, we provide our views on open issues of Phase 1 and Phase 2 simulation assumptions. Our proposals are:
Proposal 1: Prioritized simulation scenarios for Phase 1 alignment:

  (1) Prioritized TMs:

Set 1: TM4 with Cell ID configuration as (0,6,1)

Set 2: TM9 with Cell ID configuration as (0,6,12)

  (2) Prioritized interference profiles:

· Set 1: low geometry for NAICS scenario 1, I1/Noc @{50%-tile, @80%-tile}, resource utilization level @40%.

· Set 2: low geometry for NAICS scenario 2, I1/Noc @{50%-tile, @80%-tile}, resource utilization level @40%

· Set 3: high geometry for NAICS scenario 2, I1/Noc @{50%-tile, @80%-tile}, resource utilization level @40%
(3) Prioritized serving cell signal and interference signal RI/MCS combination:

Case 1):
· Serving Cell: Rank 1 + MCS 5 (QPSK, 1/3) 

· 1st interference: Rank 1 + MCS 5 (QPSK, 1/3)
· 2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)

Case 2):
· Serving Cell: Rank 1 + MCS 5 (QPSK, 1/3) 

· 1st interference: Rank 2 + MCS 5 (QPSK, 1/3)
· 2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)
Case 3):
· Serving Cell: Rank 1 + MCS 14 (16QAM, 1/2) 

· 1st interference: Rank 1 + MCS 5 (QPSK, 1/3)
· 
2nd interference: Rank 1 + MCS 5 (QPSK, 1/3)
Proposal 2: Preference on Phase 2 simulation.

  (1) Introduce a simple dynamic ON/OFF model with limit randomness, e.g. fixed ON period model.

  (2) Introduce timing offset and frequency offset and study the impact to NAICS receiver.

  (3) Cover more TMs if it is interested by operators.

  (4) Don't introduce variable reference channel for both desired signals and interference signals.
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