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1. Introduction

In the last RAN4 meeting, the throughput vs. SINR mapping for 5G NR co-existence study has been discussed based on the simulation results of urban macro scenario, and the agreed model is captured in [1]. However, further discussion on whether the same model could be implemented in dense urban and indoor hotspot is still needed. 
In this paper, we discussed the DL parameters of throughput model for dense urban and indoor hotspot based on the DL simulation results.      
2. Background
The throughput model agreed in RAN4 is based on the scaled Shannon’s formula [2] below, with updated parameters in terms of truncation and attenuation as shown in table 1 [1].
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Where:
S(SNIR) is the Shannon bound: 
S(SNIR) = log2(1+SNIR)  bps/Hz

(



Attenuation factor, representing implementation losses
SNRMIN  

Minimum SNIR of the codeset, dB
ThrMAX 

Maximum throughput of the codeset, bps/Hz
SNIRMAX  
SNIR at which max throughput is reached S-1(ThrMAX), dB

The parameters α, SNRMIN and THRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in table 1 represent a baseline case, which assumes: 

- 1:2 antenna configurations

- Typical Urban fast fading channel model (10kmph DL, 3kmph UL) 

- Link Adaptation (see table 1 for details of highest and lowest rate codes)

- Channel prediction

- HARQ

Table 1 Updated parameters for the throughput model
	Parameter
	DL
	UL
	Notes

	α, attenuation 
	0.6
	0.4
	Represents implementation losses

	SNIRMIN, dB
	-10
	-10
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL)

	SNIRMAX, dB
	30
	22
	Based on 256QAM 0.93 (DL) & 64QAM 0.93 (UL)


3. Discussion
Based on the agreed simulation assumptions [3], the DL SINR distributions of the victim systems for the three scenarios (UMa, UMi, InH) are shown in figure1 below, with ACIR equals to 15dB. 
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Figure 1 DL SINR as victim systems

It can be seen from the above figure, the largest SINR for all the three scenarios can reach to about 60dB. There are 27% of users’ SINR is larger than 30dB for UMi and 20% for InH scenario, while the proportion in UMa is only 12%. Hence, comparing to UMa, more users in UMi and InH are likely to have better channel SINR, and will be allocated with higher MCS level due to AMC scheme. Currently, as the highest MCS level in the codeset is no more than 256QAM with 0.93 code rate, as least the same SNIRMAX could be applied for UMi and InH. 
Observation 1: Comparing to UMa, more users in UMi and InH are likely to have better channel SINR, and will be allocated with higher MCS level due to AMC scheme
As for the lower side, the ratio of users suffering from SINR that lower than -10dB is about 2% in UMi and 0% in InH, which means the same issue in UMa scenario would not happen (all the cell edge users are in outage). Then, it’s reasonable to reuse the value of SNIRMIN (-10dB) in UMi and InH. 
Observation 2: The issue that all the cell edge users are in outage would not happen in UMi and InH. 
Proposal 1: The DL parameters of throughput model for urban macro can be reused in dense urban and indoor hotspot scenarios.  
4. Summary

In this paper, we discussed the parameters of throughput model for dense urban and indoor hotspot based on the DL simulation results. According to the discussion, following observations and proposals are given. 
Observation 1: Comparing to UMa, more users in UMi and InH are likely to have better channel SINR, and will be allocated with higher MCS level due to AMC scheme
Observation 2: The issue that all the cell edge users are in outage would not happen in UMi and InH. 
Proposal 1: The DL parameters of throughput model for urban macro can be reused in dense urban and indoor hotspot scenarios.  
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