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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN #83 meeting, a new work item, i.e., LTE-based 5G terrestrial broadcast was approved [1]. One of its objectives is as follows:
· Specify, if found necessary, enhancements to the physical channels and signals in the CAS [RAN1, RAN4]
· This objective includes determining a realistic modelling for the time variation of the desired and interfering signals (e.g. a model between the 50%/50% and 50%/1%), and identifying based on the modelling what channels and signals (if any) need to be enhanced.
· For the specified enhancements (if any), specify related RRM core requirements (if needed) [RAN4]

In RAN1#96bis meeting, for the pathloss modelling for CAS evaluation, the following agreements are made [2]:
Agreement:
For the evaluation of CAS, RAN1 adopts a methodology related to the pathloss model that considers the following:
· Cell reselection procedure (i.e., the UE may select the serving cell depending on the actual pathloss)
· The pathloss may not be constant for a given location
· The evaluations may consist of multiple drops where the pathloss can be constant for a given drop and be different across drops

This contribution discusses the remaining issues of Monte Carlo based model.
Remaining issues of Monte Carlo based pathloss model
A Monte Carlo based pathloss model for CAS evaluation was provided in [3], which was modified from [4]. The method for computing the SNR at one receiver and one location was described as [3]:
-	For a receiver at a random location
--	For each iteration (e.g. 1000 iterations)
---	Generate uniformly distributed random variable µ1 ϵ [0,1]
---	For each transmitter
----	Generate uniformly distributed r.v. ν ϵ [0,1]
----	Derive [image: ], where α is a constant reflecting the correlation.
----	Compute pathloss to the receiver using P1546 model with µ2*100 probability.
---	Compute and store the SNR (iteration) at the receiver.
--	Retain the 99th percentile SNR across all iterations as the SNR for the receiver at the location
This model aims to overcome the drawback of the P1546 50/1 model, but there are still some remaining issues that need to be clarified.
Shadow fading and antenna pattern
This new model generates a SNR sample in each iteration in which the time probability is assumed to be different for the link from each transmitter to obtain the final SNR for the receiver at a given location. For each SNR sample generation in each iteration, besides the pathloss between a transmitter-receiver pair, the shadow fading and the antenna pattern also affect the SNR values. However, it is unknown from the above model whether the shadow fading and the antenna pattern are assumed to be the same in each iteration. If assuming the shadow fading and the antenna pattern are variable in each iteration, the above model is like a multi-drop system level simulation model with assumption of constant time probability. Similarly, the shadow fading and the antenna pattern between one receiver and one transmitter shall be assumed to be constant in each iteration in order to model a more random property of the time probability from one transmitter. 
Furthermore, for rooftop reception with a directional antenna pattern and for a given receiver-transmitter pair, the time probability changes in each iteration for obtaining the SNR in the above model. In addition, the receiving antenna pointing also plays an important role in the SNR values calculation, which may change the serving cell or trigger cell re-selection. For instance, the receiving antenna can be assumed to be always pointing to the transmitter with the highest receiving power or to be stationary for each iteration. 
As illustrated in Figure 1: a) the rooftop receiving antenna is pointing to 2 different transmitters in 2 iterations, in each of which the receiving antenna has the highest receiving power; b) the rooftop receiving antenna is always pointing to the closest transmitter in 2 iterations. 
Considering the practical deployment for rooftop reception, frequent receiving antenna pointing adjustment for the highest receiving power seems unrealistic. Instead, it is reasonable to assume the stationary receiving antenna pointing, for which the receiving antenna can be assumed to be pointing to the closest deployed site. 


                          
a) Receiving antenna with variable pointing                                  b) Receiving antenna with stationary pointing
[bookmark: _Ref7457004]Figure 1: Examples of rooftop receiving antenna pointing
Proposal 1: The shadow fading and the antenna pattern between a given transmitter-receiver pair is assumed to be constant in each iteration in Monte Carlo based pathloss model.
Proposal 2: For rooftop reception, the receiving antenna pointing is assumed to be stationary in Monte Carlo based pathloss model.
· The receiving antenna can be assumed to point to the closest deployed site. 
[bookmark: _GoBack]Effect of the parameter of α
The constant value α which reflects the degree of ‘correlation’ between the pathloss values of different transmitters may affect the SINR values. The system level simulation results of 95%-tile SINR with Monte Carlo based model for car-mounted MPMT/LPLT scenarios for different values of the parameter of α  are provided in Table 1. The simulation assumptions for system level simulation refer to the report of the study item [5].
[bookmark: _Ref7458729]Table 1: 95%-tile SINR with Monte Carlo based model and P1546 model for car-mounted scenarios
	Reception
	Network topology
	95%-tile SINR (dB)

	
	
	α=0.04
	α=0.2
	α=1
	α=5
	α=25

	Car-Mounted
	MPMT
	-2.4
	-2.4
	-2.4
	-2.1
	-1.9

	
	LPLT
	-3.5
	-3.5
	-3.5
	-3.2
	-3.0



It can be seen from Table 1 that the 95%-tile SINRs for different values of the parameter of α have slight difference. For example, the 95%-tile SINRs are the same for α=0.04, α=0.2, α=1; even when α is set to 25, the difference is only up to 0.5dB for MPMT or LPLT. It seems reasonable to use α=1 for CAS evaluations as recommended in [4]. 
Observation 1: The 95%-tile SINRs for different values of the parameter of α have slight difference.
Proposal 3: The parameter of α in Monte Carlo based model is set to α=1 for CAS evaluations.

Conclusions
This contribution discusses the remaining issues of Monte Carlo based model, which leads to the following observation and proposals:
Proposal 1: The shadow fading and the antenna pattern between a given transmitter-receiver pair is assumed to be constant in each iteration in Monte Carlo based pathloss model.
Proposal 2: For rooftop reception, the receiving antenna pointing is assumed to be stationary in Monte Carlo based pathloss model.
· The receiving antenna can be assumed to point to the closest deployed site. 
Observation 1: The 95%-tile SINRs for different values of the parameter of α have slight difference.
Proposal 3: The parameter of α in Monte Carlo based model is set to α=1 for CAS evaluations.
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