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1. Introduction
In RAN4#105, NTN-TN co-existence simulation assumptions were discussed and RAN4 agreed to consider the simulation assumptions in [1], however still some of the assumptions are open.  In this paper, we provide our views on some of the assumptions to be considered when performing the coexistence simulations. 
2. Discussion
In this document we provide some simulation assumptions for the coexistence between TN and NTN in the Ka band. 
1) Deployment scenario
The deployment of the different scenarios is summarized in Table 1 with additional notes for each scenario. 

Table 1: Deployment scenarios between aggressor and victim
	No.
	Combination
	Aggressor
	Victim
	Contribution
	Notes

	1
	TN with NTN
	NTN UL
	TN UL
	NTN UE ACLR
(NTN UE to BS)

	Worst case should be when distance is very small between VSAT or ESIM and the BS.
Propose to drop VSAT inside the TN cluster 
Propose to study ESIM on the ground e.g., on top of train and to be dropped in the TN cluster because it can be considered as worst case compared to Aeronautical or Maritim ESIM

	2
	TN with NTN
	TN UL
	NTN UL
	NTN SAN ACS
(TN UE to Sat)

	Propose to use same assumption of activity factor as in [2] with 20% for Urban as it will be the worst case

	3
	TN with NTN
	NTN UL
	TN DL
	NTN UE ACLR
(NTN UE to TN UE)

	Propose to use same assumption as case 1, the deployment of VSAT/ESIM should be in close distances with TN UEs

	4
	TN with NTN
	TN DL
	NTN UL
	NTN SAN ACS
(BS to Sat)

	Propose to use same assumption as in case 2 of activity factor with 20% for Urban
Noting that the footprint of GEO beam at that frequency is smaller compared to S-band, so the number of active clusters will be much lower compared to before as in [2]

	5
	TN with NTN
	TN DL
	NTN DL
	NTN UE ACS
(BS to NTN UE)
	Same as above

	6
	TN with NTN
	NTN DL
	TN DL
	NTN SAN ACLR
(Sat to TN UE)
	Same as above

	7
	TN with NTN
	NTN DL
	TN UL
	NTN SAN ACLR
(Sat to BS)
	Same as above

	8
	TN with NTN
	TN UL
	NTN DL
	NTN UE ACS
(TN UE to NTN UE)
	Same as above



Proposal 1: To drop VSAT inside the TN cluster and to study ESIM on the ground e.g., on top of train that also to be dropped in the TN cluster because it can be considered as worst case compared to Aeronautical or Maritim ESIM.
Proposal 2: To use same assumption of the activity factor as in 3GPP TR 38.863 [2] with 20% for Urban as it will be the worst case. Noting that the footprint of GEO beam at the Ka band is smaller compared to S-band, so the number of active clusters will be much lower compared to the S-band studies in [2].

2) Number of NTN UEs 
The number of NTN UEs in 3GPP TR 38.863 [2] was 9 NTN UEs to simply the ACIR modelling. However, in 3GPP TR 38.821 [3] the number of NTN UES was 10 and it was used for both S-band and Ka band. We propose to follow the same assumption as TR 38821 in [3].
Proposal 3: For the number of NTN UEs to follow the same assumption as in 3GPP TR 38.821 [3] and use 10 NTN UEs.

3) Propagation model 
The propagation model as used in the S-band in 3GPP TR 38.863 [2] didn’t consider the atmospheric losses because it was mentioned in [3] that at frequencies below 10 GHz, the atmospheric losses can be neglected. Furthermore, the scintillation losses were not used in the simulations in [2]. However, in [3], both losses are considered. We propose to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.
Proposal 4: For the propagation model, to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.

4) NTN UE UL bandwidth 
In S-band coexistence assumptions in 3GPP TR 38.863 [2], the NTN UE used 2RBs for the UL bandwidth. However, the assumptions for Ka-band as in 3GPP TR 38.821 [3] Table 6.1.3.2-1, the total bandwidth was divided by the number of NTN (VSAT UEs) for Ka band. We propose to follow the same assumption as in [3].
Proposal 5: The NTN UE UL bandwidth, to follow the same assumption as in [3] and divide the total bandwidth by the number of NTN UEs.

5) NTN UE height 
[bookmark: _Hlk127185619][bookmark: _Hlk127185576]NTN UE height either for VSAT or ESIM on the ground (e.g., on top of train) should be a uniform distribution to reflect the different building heights as option 1, or it can be studied with two cases one with low height and the other one with max height on land to reflect the best-case and worst-case scenarios. We propose to further discuss and refine the NTN UE height and to target the worst-case assumption.  
Proposal 6: To further discuss and refine the NTN UE height and to target the worst-case assumption either by considering uniform distribution to reflect the different building heights or study two cases one with low height and the other one with max height on land to reflect the best-case and worst-case scenarios.

6) NTN UE (VSAT) vertical tilt 
The NTN UE (VSAT) vertical tilt upward will highly depend on the satellite elevation angle. If the satellite assumed to be at 90 degrees elevation angle, then the NTN UE vertical tilt will be close to 90 degrees as mentioned in 3GPP TR 38.821 [3], the NTN UE orientation will follow the beam with ideal tracking serving beam. Hence, we should study the lowest and the highest elevation in order to investigate the worst-case scenario. For example, if the VSAT is directed at low elevation angle e.g., 5 or 10 degrees, it will most likely cause interference to TN or can get more interference from TN network. We propose to study different elevation angles and to consider the worst-case assumptions. 
Proposal 7: To study different elevation angles and to consider the worst-case assumptions for the NTN UE (VSAT) vertical tilt.

7) TN ISD assumption 
The initial assumptions in [1] proposed to use FR2 TN system parameters. However, the ISD for FR2 as in 3GPP 38.803 [4] was 200 m for Urban macro deployment at 30 GHz. Furthermore, the ISD for 6.425-7.025GHz, 7.025-7.125GHz and 10.0-10.5GHz as in 3GPP TR 38.921 [5] was 450 m. Hence, if we will consider virtual TN system parameters to do the TN – NTN DL simulation, the TN deployment can’t completely follow FR2 assumptions especially the ISD. In Figure 1, we plot the free space path loss at 10, 20, and 30 GHz frequency ranges. We can see that at 66.5 m which is the approximate cell radius of 200 m ISD deployment as used in 3GPP TR 38.803 [4] for the 30 GHz frequency range, the path loss is about 98.4 dB. On the other hand, for the 20 GHz, we can achieve same path loss at approximately 100 m of cell radius. Hence, the ISD for the 20 GHz can be around 300 m. We propose to use the ISD of 300 m for the 20 GHz range. 

[image: ]
Figure 1: Free space path loss at different frequency ranges
Proposal 8: To assume the TN ISD with 300 m for the 20 GHz frequency range.
3.	Conclusion
In this paper, we provided simulation assumptions for the coexistence between TN and NTN in the Ka band. Based on the discussed points in section 2, the following proposals can be made: 
Proposal 1: To drop VSAT inside the TN cluster and to study ESIM on the ground e.g., on top of train that also to be dropped in the TN cluster because it can be considered as worst case compared to Aeronautical or Maritim ESIM.
Proposal 2: To use same assumption of the activity factor as in 3GPP TR 38.863 [2] with 20% for Urban as it will be the worst case. Noting that the footprint of GEO beam at the Ka band is smaller compared to S-band, so the number of active clusters will be much lower compared to the S-band studies in [2].
Proposal 3: For the number of NTN UEs to follow the same assumption as in 3GPP TR 38.821 [3] and use 10 NTN UEs.
Proposal 4: For the propagation model, to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.
Proposal 5: The NTN UE UL bandwidth, to follow the same assumption as in [3] and divide the total bandwidth by the number of NTN UEs.
Proposal 6: To further discuss and refine the NTN UE height and to target the worst-case assumption either by considering uniform distribution to reflect the different building heights or study two cases one with low height and the other one with max height on land to reflect the best-case and worst-case scenarios.
Proposal 7: To study different elevation angles and to consider the worst-case assumptions for the NTN UE (VSAT) vertical tilt.
Proposal 8: To assume the TN ISD with 300 m for the 20 GHz frequency range.
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