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1 Introduction
At previous meetings, NR co-existence simulation assumption was discussed, and agreements were made in [1].  In this meeting, companies are encouraged to provide simulation results for calibration purpose. However, for the sake of less time, some of the simulation assumptions are not quite aligned but it is important for calibration. This paper further discusses some detailed parameters for simulation.
2 Discussion 
2.1 Scenarios and layouts
In the previous meeting, it was agreed to simulate three scenarios which are defined in TR 38.900 for NR co-existence study.
Indoor hotspot
As shown in figure 2.1-1, for Indoor hotspot case, 12 BSs were located in a room of 120m x 50m x 3m, and the ISD is just 20m. This may be a good deployment for RAN’s evaluation on system throughput and spectral efficiency. However, in RAN4, the coverage of this deployment may be too good to evaluate the co-existence performance. In TR 36.814 Annex A, indoor RRH/Hotzone scenario was used. In that scenario the room size is also 120m x 50m, but only 2 BSs are located as shown in figure 2.1-2. Although larger propagation loss of mm-Wave was taken into account, it is proposed to locate less than 12 BSs in Indoor hotspot scenario. In our opinion, maybe 2 – 4 BSs are more suitable for indoor co-existence study.
Proposal#1: locate [2-4] victim and aggressor BSs for indoor hotspot scenario respectively
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Figure 2.1-1 : Layout of indoor office scenarios.


Figure 2.1-2 : Layout of indoor RRH/Hotzone
Urban Macro:
It was agreed that 30 GHz and 70 GHz are the baseline for co-existence simulation, but if we look at the TR 38.913， 70GHz is not in the scope of Urban Macro scenario. To our understanding, 70GHz is too high to have enough coverage for Urban Macro scenario, so the simulation results will make no sense. Therefore, it is proposed to exclude 70GHz from Urban Macro scenario.
Proposal#2: Exclude 70GHz from Urban Macro simulation scenario

Dense Urban:
For dense urban scenario, two options were proposed:
Option 1: Random drop 9 micro BSs per macro BS as in RAN1’s agreement [2]
Option 2: Manhattan grid pattern as RAN4 used in TR 37.809
In RAN4’s study we are not only to define a practical deployment but also to find out the worst case for co-existence study. From this aspect, at the first glance, Manhattan grid pattern could be more suitable. 
Proposal#3: discuss whether Manhattan grid pattern is the worst case for co-existence study
2.2 Multi operator cell layouts
Figure 2.2-1 shows the multi operator cell layouts of uncoordinated and coordinated operation respectively. For co-existence study in UTRA/E-URTRA phase, uncoordinated is usually the worst case. But for NR with beamforming, it is not sure whether uncoordinated is always the worst case. Take UL to UL interference case as an example, aggressor UE’s UL beam points to its own BS. Worst case may happen if victim BS and aggressor BS are at the same location. Of course it also depends on whether ALCR is flat in spatial or not. Therefore, it is proposed to simulate not only uncoordinated operation but also coordinated operation in order to find the worst case for co-existence study. Note that, Figure 2.2-1 is just for example, the coordinated and uncoordinated scenario should apply for all the three scenarios.
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Figure 2.2-1: Multi operator cell layout - coordinated operation

Proposal#4: simulate both coordinated and uncoordinated layouts for all the three scenarios to find the worst case
2.3 Pathloss
In the last meeting, it was agreed to use RAN1 channel modeling defined in TR 38.900. However, some details need to clarify for calibration purpose. 
For urban macro scenario, pathloss is mainly generated as following:
1. Decide whether UE is indoor or outdoor (80% indoor and 20% outdoor as in TR 38.900 Table 7.2-1)
2. Set d2D-in value for indoor UE
Note that d2D-in is minimum of two independently generated uniformly distributed variables between 0 and 25 m for RMa, UMa and UMi-Street Canyon. d2D-in shall be UT-specifically generated.
3. Set UE height as 1.5m for outdoor UE, while set UE height as the value defined in TR 36.873 Table 6-1 for indoor UE
hUT=3(nfl – 1) + 1.5 nfl ~ uniform(1,Nfl) where Nfl ~ uniform(4,8) 
4. Calculate d2D, d3D d2D-out, d3D-out and d3D-in Value

	
	


Figure 2.3-1: Definition of distance
5. Calculate LOS probability (TR 38.900 Table 7.4.2-1 for UMa) and decide whether UE is LOS or NLOS
6. According to LOS or NLOS, calculate pathloss and shadow fading (defined in TR 38.900 Table 7.4.1-1 for UMa)
Note that do not use the “optional” one
7. Calculate penetration loss as defined in section 7.4.3 of TR 38.900. Low-loss and high loss model defined in TR 38.900 Table 7.4.3-2 are both used in the simulation. The probability for each loss model is 50% as defined in Table 7.8-1
For indoor hotspot macro scenario, pathloss is mainly generated as following:
1. Calculate d2D, d3D Value
2. Calculate LOS probability using TR 38.900 Table 7.4.2-1 of “indoor – open office”
3. Calculate pathloss using “inH-Office LOS” and “inH-Office NLOS” in TR 38.900 Table 7.4.1-1
Proposal#5: it is proposed to use above procedure and parameters to calculate pathloss for urban macro and indoor hotspot scenarios
2.4 Antenna Pattern
For urban macro scenario, it is quite clear to use 65 degree as the 3dB beam width for both vertical and horizontal radiation pattern for each antenna element.
Table 2.4-1: Antenna radiation pattern
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	8 dBi


However, for indoor hotspot scenario, the issue is quite open. In RAN1 discussion [3], 4 options of antenna pattern were proposed:
1. Single sector omni in azimuth dimension and 130 degree 3dB beamwidth in zenith dimension. Electrical tilting is FFS.
2. Three sectors and each sector has 65 degree 3dB beam width in both zenith and azimuth dimensions. [110] degree electrical tilting.
3. TRP is placed on the wall. Single sector with 90 degree 3dB beam width in both zenith and azimuth dimensions. Antenna orientation is opposite to the wall. Detailed TRP positions FFS. Electrical tilting is FFS.
4. TRP is placed below the ceiling. Sector with 130 degree 3dB beam width in both zenith and azimuth dimensions. Antenna orientation is towards floor.
For option 1, it not quite practical to use this antenna pattern, especially for massive antenna array. 
For option 2, it’s not common to used three sectors deployment for indoor case. The coverage should be the best among these 4 options, but it may not suitable for co-existence study.
For option 3, the TRP is placed on the wall, which is not aligned with the agreed layout for indoor hotspot scenario.
For option 4, the modeling of single antenna element is quite similar to current operators’ mushroom antenna below the ceiling. And the antenna array panel will be parallel to the ceiling which is quite practical for deployment.
Proposal#6: it is proposed to use option 4 for antenna radiation pattern for indoor hotspot scenario
2.5 ACLR 
For ACLR modeling, the most controversial issue could be whether the ACLR modeling is flat in space or not. The ACLR modeling could be split in two steps. Firstly we have to discuss whether the ACLR itself is flat in space or not, and secondly to discuss whether to model it flat in space or not for simulation.
In the AAS study, the impacts of different correlation levels were evaluated, but the study doesn’t observe exact correlation level or range of the AAS. From system design point of view, mm-Wave NR with large number of antenna elements (up to 256) will need higher level of integration. From this aspect, the integrated component such as PA, switch and etc. will have good consistency. Therefore, the correlation level may be even high than AAS below 6GHz.
Observation#1: mm-Wave NR may have higher level of correlation for ACLR.
Proposal#7: companies are encouraged to investigate the correlation for NR
Even we find out extremely high level of correlation, we also have to study whether it is useful to model it in the simulation. In AAS study, it was observed that different correlation levels have little impact on throughput loss. The reason is that UE ACS dominates the adjacent channel interference. However, for 5G NR, beamforming could also be applied to UE with large amount of antenna array. UE ACLR with different correlation level may have impact on throughput loss. 
Proposal#8: different correlations should also be investigated in NR co-existence study, especially for UL interference simulation. 
3 Conclusion
Proposal#1: locate [2-4] victim and aggressor BS for indoor hotspot scenario respectively
Proposal#2: Exclude 70GHz from Urban Macro simulation scenario
Proposal#3: discuss whether Manhattan grid pattern is the worst case for co-existence study
Proposal#4: simulate both coordinated and uncoordinated layouts for all the three scenarios to find the worst case
Proposal#5: it is proposed to use above procedure and parameters to calculate pathloss for urban macro and indoor hotspot scenarios
Proposal#6: it is proposed to use option4 for antenna radiation pattern for indoor hotspot scenario
Observation#1: mm-Wave NR may have higher level of correlation for ACLR.
Proposal#7: companies are encouraged to investigate the correlation for NR
Proposal#8: different correlation should also be investigated in NR co-existence study, especially for UL interference simulation. 
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