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1. Introduction
[bookmark: _GoBack]At the RAN1 #92b meeting, a set of system level simulation assumptions were agreed [1]. As part of the system level discussion for mMTC, it was agreed to review distribution of UE’s coupling loss to insure the focus of the SI does not infringe LPWA use case.
	Companies are encouraged to check whether the percentage of UEs whose CL > 144 dB is significant (e.g., 5%) and the CDF of the CL. Further discuss the percentage of outdoor UEs, to be finalized in May meeting.




In this contribution, we discuss remaining details on system level simulation assumptions. We share our perspectives on channel estimation aspect, and comment on the discussion about the CL distribution.
2. Realistic channel estimation
Realistic channel estimation should be used to evaluate the sensitivity of different NOMA schemes to estimation errors. Rel. 15 made some progress on defining frame structure and DMRS configurations that can be used for channel estimation. Our preference is to reuse DMRS as the baseline for channel estimation schemes in the evaluations. Given that there are many possible DMRS configurations available, the same assumption from link level can be reused as a starting point to fix the overhead: 1 OFDM symbol every 7 OFDM symbol is used for DMRS. 
When DMRS are orthogonally assigned to users, the DMRS channel estimation error model can be based on an additive Gaussian noise error model that is a function of the number of REs used for DMRS [2]. In the case when the DMRS are non-orthogonally assigned, collisions between DMRS need to be modeled as well. One possible way to model this in the SLS is to have an additional Gaussian noise error term as a function of the number of colliding users. 
The noise error term variance is the contribution from colliding DMRS and can be obtained as


where i is the set of colliding DMRS, g is the pathloss, and h is the small scale fading from the colliding user.  
Proposal 1 – Use a channel estimation error model for DMRS collisions. 

3. Coupling loss 
CDF Behavior
At the last meeting, it was agreed to review UE distribution for mMTC use case to assure that the percentage of UEs whose CL > 144 dB is not significant. To compare results from different sources, the system level simulation assumptions should be aligned to ensure the coupling loss distribution is properly calibrated. The distribution of UE’s coupling loss affects the observed performance in the system level simulator because it directly affects the SINR distribution. Therefore, in a system level simulation which relies mostly on SINR, all the derived performance metrics are affected. 
In Figure 1, we compare our results to [4]. As we can see, for the chosen downtilt of 98 degrees, the CL distribution is similar. Furthermore, it can be observed that only a small percentage of UEs (<5%) have a CL larger than 144 dB. 
[image: ]
Figure 1 - mMTC coupling loss distribution with 96 degree downtilt
CDF Alignment
One of the important simulation parameter which affects the distribution trend significantly is the electrical downtilt used at the base station.  In Figure 2, we plot the coupling loss distribution for different downtilt values. Detailed assumptions are captured in Table 1. 
It is observed that different angles generate different distributions which are shifted with several dBs from one downtilt to the next. This discrepancy may lead to different observed performances and a meaningful comparison may not be possible when looking at results from several sources which utilize different downtilt values. Moreover, an appropriate downtilt must be selected to achieve the requirement of not having a significant percentage of UEs with coupling loss greater than 144 dB. From the presented results in Figure 2, it can be observed that downtilt values below 100 degrees are satisfactory. However, to better align results with multiple sources, a baseline fixed value is desired and other values could be considered optional. 
Proposal 2 – Use a fixed downtilt value as a baseline; additional values are considered optional. 

[image: ]
Figure 2 CDF of coupling loss in mMTC scenario
4. Conclusions
In this contribution, we discuss remaining details on system level simulation assumptions. We share our perspectives on channel estimation aspect, and comment on the discussion about the CL distribution. Based on the presented discussion, the following proposals are made;
Proposal 1 – Use a channel estimation error model for DMRS collisions. 
Proposal 2 – Use a fixed downtilt value as a baseline; additional values are considered optional. 
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Appendix
Table 1 System level simulation assumptions for NOMA evaluations in mMTC scenario
Table I: System-level evaluation assumptions
	Parameters
	mMTC
	Further specified values

	Layout
	Single layer - Macro layer: Hex. Grid with 19 sites
	

	Inter-BS distance
	1732 m 
	

	Carrier frequency
	700MHz
	

	Simulation bandwidth
	6 PRBs
	

	Number of UEs per cell
	20
	

	Channel model
	UMa in TR 38.901
	

	BS antenna configurations
	2 Rx
2 ports: (M, N, P, Mg, Ng) = (10, 1, 2, 1, 1), 2 TXRU;
dH = dV = 0.5λ;
BS antenna downtilt: [90 96 97 98 100 102 104 180] degrees
	

	BS antenna height
	25m
	

	BS antenna element gain + connector loss
	8 dBi, including 3dB cable loss
	

	UE antenna configuration
	1Tx
	

	UE antenna height
	Follow the modelling of TR 38.901
	

	UE antenna gain
	0dBi
	

	UE distribution
	For mMTC: 
[20%] of users are outdoors (3km/h), [80%] of users are indoor (3km/h); Users dropped uniformly in entire cell
Companies are encouraged to check whether the percentage of UEs whose CL > 144 dB is significant (e.g., 5%) and the CDF of the CL. Further discuss the percentage of outdoor UEs, to be finalized in May meeting.
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