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1. Introduction 

5G broadcast coexistence study was agreed to be conducted in [1] in RAN4 #104 meeting. This paper provides our considerations on the coexistence scenarios, topologies, and assumptions. 

2. Discussion
2.1 Co-existence scenario
According to R4-2214441, the following scenarios are agreed to be studied for coexistence:
· Coexistence of 5G broadcast BS and 5G broadcast UE in adjacent channels within the same band
· Shall include in the study coordinated deployments with co-located 5G broadcast BSs and necessary guard bands
· Non-coordinated deployments can also be studied to understand the limitations, but the WID indicates coordination is expected
· UE blocking for the coexistence of IMT BS and 5G broadcast in adjacent bands
· Assumption on UE Rx filter capability should be indicated. Guard bands between adjacent 5G broadcast and IMT should be evaluated and quantified.
There are already broadcast regulations to define to broadcast transmission limits, therefore, the broadcast-to-broadcast coexistence simulation is not necessary.  Three simulation scenarios to study the broadcast and TN coexistence are proposed in below Table 1. 
Table 1. Coexistence simulation scenarios
	No.
	Combination 
	Aggressor 
	Victim 
	Simulation frequency 
	Notes 

	1
	broadcast with TN 
	TN UL 
10MHz
	broadcast DL
6/7/8MHz
	700MHz
	Example: n28 UL, n71 UL 

	2
	broadcast with TN 
	TN DL
30MHz 
	broadcast DL
6/78MHz
	700MHz
	Example: n71 DL

	3
	broadcast with TN
	broadcast DL
6/7/8MHz
	TN DL 
30MHz 
	700MHz
	Example: n71 DL




Proposal 1: Three simulation scenarios to study the broadcast and TN coexistence are proposed in Table 1. 

2.2 Co-existence topology  
Considering large coverage area of 5G broadcast, the TN stations are grouped in one cluster (19 cells 57 sectors for each cluster) and randomly dropped in the broadcast coverage. For each snapshot, the TN cluster will change its location. The coexistence topology is proposed in Figure 1. 
The border area, whose area of the ring is 5% of the total coverage area shown in the Figure 1, can be used to measure the edge performance.  
The broadcast UE is assumed to be the same density with TN UE, and is dropped uniformly in the TN cluster for each snapshot. 
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Figure 1. Topology for 5G broadcast and IMT
(IMT clusters are dropped randomly in broadcasting coverage area)


2.3 System parameters
Table 2. Broadcast BS parameters
	Parameter
	Value

	Frequency
	650 MHz

	Cell radius 
	30 km

	Tx antenna height
	300 m

	Tx power
	70 dBm

	Tx antenna gain
	13 dBi

	Vertical pattern of Tx antenna
	ITU-R Rec. F.1336

	Noise figure
	5 dB



Table 3. Broadcast UE parameters
	Parameter
	Value

	UE bandwidth 
	6/7/8 MHz with 10MHz filter

	UE Antenna height (note 1)
	1.5 m

	UE antenna gain
	0 dBi 

	UE Noise figure
	9 dB

	Active user number (note 2)
	171

	Note 1: broadcast UE has 3 types of bandwidths with 10MHz filter. In the coexistence simulation, one bandwidth can be chosen as the exemplary bandwidth, for example 8MHz. 
Note 2: broadcast UE only have receiving mode. Assuming broadcast UE has the same density with the TN UE, and the broadcast UE are dropped in the same coverage area of TN UE to simulate the interference.   



Table 4. TN BS parameters
	Parameter
	Value

	Frequency
	700 MHz

	ISD
	Urban 500 m or 1000m 

	Bandwidth
	30 MHz

	Tx EIRP
	46 dBm

	Antenna gain 
	15 dBi

	Tx antenna height
	30 m

	Antenna type
	3 sectors

	Noise figure
	5 dB



Table 5. TN UE parameters
	Parameter
	Value

	Bandwidth
	10 MHz for UL, 30MHz for DL

	Max Tx power
	23 dBm

	Min Tx power
	-40 dBm

	Tx antenna gain
	0 dBi

	Tx antenna height
	1.5 m

	Antenna type
	Omni

	Noise figure
	9 dB

	Active user
	3 UE/sector for UL and 1 UE/sector for DL



The feeder loss and body loss are not considered here. 

2.4 ACLR and ACS modelling
The 5G broadcast UE is assumed to have the similar ACS requirement with the TN UE. 3-steps ACLR and ACS modeling are assumed. The scaling factor F_ACLR = 10 × LOG10(B_victim/B_Aggressor) is considered when the aggressor and victim have different bandwidth. 
For each proposed test case, the ACLR and ACS modelling is illustrated as below. 
· For test case 1, TN UL interfering to the broadcast DL, TN UE ACLR (30, 43, 50)-F_ACLR apply. 
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· For test case 2, TN DL interfering to the broadcast DL, TN BS ACLR 45dB and broadcast UE ACS 33dB apply. 
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· For test case 3, broadcast DL interfering to the TN DL, the broadcast BS ACLR and TN UE ACS values apply.  The broadcast BS ACLR value should be consistent with the broadcast regulations.  TN UE ACS 33dB applies. 
[image: ]
2.5 Propagation model
Below propagation model are proposed to be adopted in the coexistence simulation. 
1)	Propagation model used between broadcast BS and broadcast UE, between broadcast BS and TN UE
· Recommendation in P.1546-6
· look-up tables for the 50% time curves and frequency of 700MHz with interpolating method between 600MHz and 2000MHz.  
· σ = 5.9 dB

2)	Propagation model used between TN BS and TN UE, between TN BS and broadcast UE
· Propagation model in 36.942 
· L = 118.6 + 37.6*log10(d(km)) for marco urban area 
· σ = 10 dB

3)	Propagation model used between TN UE and broadcast UE
· Dual slope model in P.1411
· L(d <= dbreak) = 32.44 + 20*log10(d(km)) + 20*log10(f);
· L(d > dbreak) = 32.44 + 40*log10(d(km)) + 20*log10(f) - 20*log10(dbreak);
· dbreak = 4*TxAntennaHeight(m)* RxAntennaHeight(m)/(300/f)/1000;
· σ = 4 dB

Proposal 2:  the coexistence scenarios, topology, system parameters, ACLR/ACS modeling, and the propagation model provided in this paper are proposed to be adopted in the 5G broadcast coexistence simulations. 

2.6 Transmission power control model
The UL transmission power control model will be used in the test case 1, TN UL interfering to broadcast DL. The TN UL Power control modeling in TS36.942 is proposed to be used as below.  

[bookmark: _Hlk115443956]The  value need to be tuned and calibrated considering the carrier frequency, pathloss and deployment parameters. 

Proposal 3: the  value in the TN UL transmission power control model needs to be tuned and calibrated considering the carrier frequency, pathloss and deployment parameters.

2.7 Performance metric and coexistence criteria 
The traditional DTB-2 broadcast planning criteria can be referred to ITU-R BT.2254.  In defining coverage, it is indicated that due to the very rapid transition from near perfect to no reception at all, it is necessary that the minimum required signal level is achieved at a high percentage of locations. These percentages have been set at 95% for “good” and 70% for “acceptable” portable reception. For mobile reception the percentages defined were 99% and 90%, respectively.
Different with the TN performance using throughput performance, the SNR performance is used for the broadcast planning and performance evaluation. I/N < -6dB is used for the coexistence criteria. Converting the I/N to SINR difference, we can roughly get that SINR loss < 1dB. 

Proposal 4: the SINR loss < 1dB is proposed to be used as the 5G broadcast coexistence criteria. 

3. Conclusion
In this paper, we discussed the assumptions that needed for the 5G broadcast coexistence simulations.  We have the following proposals:
Proposal 1: Three simulation scenarios to study the broadcast and TN coexistence are proposed in Table 1. 
Proposal 2:  the coexistence scenarios, topology, system parameters, ACLR/ACS modeling, and the propagation model provided in this paper are proposed to be adopted in the 5G broadcast coexistence simulations. 
Proposal 3: the  value in the TN UL transmission power control model needs to be tuned and calibrated considering the carrier frequency, pathloss and deployment parameters.
Proposal 4: the SINR loss < 1dB is proposed to be used as the 5G broadcast coexistence criteria. 
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