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Introduction
In this contribution, we present our performance evaluation results for dynamic TDD without cross-link interference mitigation schemes for urban macro scenario, dense urban scenario and indoor scenario. Our simulation results with cross-link interference mitigation can be found in [3].
Performance of dynamic TDD
We simulated the geometry of static TDD and dynamic TDD for urban macro, dense urban and indoor scenarios. It is assumed that there is one UE scheduled in a cell for a simulation drop. In the case of dynamic TDD, each UE in a cell is assigned DL or UL with probability according to the DL:UL traffic ratios (1:1, 2:1, 4:1). 
For urban macro and dense urban scenarios at 30GHz, Tx and Rx analog beamforming with 32 antenna elements per panel (antenna configuration (M, N, P, Mg, Ng)=(4, 8, 2, 2, 2), (dH, dV, dH,g ,dV,g) = (0.5, 0.5, 4.0, 2.0)λ) is applied for DL and for UL, respectively. For indoor scenario at 30GHz, 12 ceiling mounted TRPs with three sectors are deployed within a room. Tx and Rx analog beamforming with a panel of 32 antenna elements (antenna configuration (M, N, P, Mg, Ng)=(4, 8, 2, 1, 1), (dH, dV) = (0.5, 0.5)λ) is applied for DL and for UL, respectively. For all the three scenarios, the UE is assumed to have only single antenna. Further details of simulation assumptions can be found in the Appendix.
DL and UL geometry results for urban macro scenario at 30GHz is shown in Figure 1. As shown in Figure 1(a), the DL SINR does not degrade for dynamic TDD compared to static TDD, implying that the UL-to-DL cross-link interference is not significant in the urban macro scenario. For the UL SINR, there is about 10 dB degradation for dynamic TDD compared to static TDD due to DL-UL cross-link interference (BS-BS interference). 
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(a)                                           (b)
Figure 1: DL (a) and UL (b) geometry for urban macro scenario at 30 GHz
In Figure 2, we show the results for the dense urban scenario at 30GHz. The results are almost same as those of the urban macro scenario in Figure 1, except for around 10 dB right shift of all the curves.
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(a)                                             (b)
Figure 2: DL (a) and UL (b) geometry for dense urban scenario at 30 GHz
In Figure 3, the results for the indoor scenario at 30GHz are shown. A difference compared to the previous two scenarios is that the high density of UE in the indoor case (36 users in a room with a size being 120 m X 50m) and causes significant UL interference. As a result, the UE to BS interference in the uplink and the UE to UE interference in the downlink are the limiting factors of the SINR performance. As seen in Figure 3(a) and 3(b), when there are less uplink transmissions, i.e., fewer UEs are sending signals (larger DL/UL ratio), the DL and UL SINR increases.
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(a)                                             (b)
Figure 3: DL (a) and UL (b) geometry for indoor scenario at 30 GHz
Conclusions
We presented initial evaluation results for dynamic TDD without cross-link interference mitigation schemes in this contribution. Our observations are as follows: 
Observation 1: For urban macro scenario of 30GHz with analog beamforming, the DL SINR does not degrade for dynamic TDD compared to static TDD, implying that the UL-to-DL cross-link interference is not significant in the urban macro scenario. However, for the UL SINR, there is about 10 dB degradation for dynamic TDD compared to static TDD due to DL-UL cross-link interference (BS-BS interference).
Observation 2: The SINR CDF of dense urban scenario at 30GHz is similar to those of macro urban case except for a right shift of around 10dB to all curves due to shorter distance between gNB and UE.
Observation 3: For indoor scenarios, UE transmission is the dominant interference source due to the high density of UEs. This can be seen from the DL and UL SINR improvements with dynamic TDD with larger DL/UL ratios (fewer UEs are sending signals). 
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Appendix
Table 1: Simulation assumptions
	Parameters
	Urban macro
	Dense Urban
	Indoor

	Layout
	Single layer:
· Macro layer: Hex. Grid
	Single layer:
· Macro layer: Hex. Grid
	Single layer:
· Indoor floor (Open office)

	Inter-BS distance
	500m
	200m
	20m

	Minimum BS-UE (2D) distance
	35m [TR36.900]
	10m [TR36.900]
	0m [TR36.900]

	Minimum UE-UE (2D) distance
	3m [TR36.843]
	3m [TR36.843]
	0m

	Carrier frequency
	30 GHz

	Aggregated system 
bandwidth
	Up to 1GHz (DL+UL)


	Simulation bandwidth
	80 MHz  per CC above 6GHz 
Note: For FDD, simulation BW is split equally between UL and DL
Note: UE TX power scaling will impact final results

	Channel model
	· Macro-to-UE: 5GCM Uma
· Macro-to-Macro: 5GCM Uma O-to-O (h_UE=25m) 
· UE-to-UE: 5GCM UMi (h_BS=1.5m ~ 22.5m), FFS on penetration loss between UEs
	· Micro-to-UE: 5GCM UMi
· Micro-to-Micro: 5GCM UMi (h_UE=25m) 
· UE-to-UE: 5GCM UMi (h_BS=1.5m ~ 22.5m), FFS on penetration loss between UEs
	· Micro-to-UE: 5GCM Indoor
· Micro-to-Micro: 5GCM Indoor (h_UE=3m) 
UE-to-UE: 5GCM Indoor (h_BS=1m), FFS on penetration loss between UEs

	BS Tx power
	43dBm
	40dBm
	23dBm

	UE Tx power
	23 dBm

	BS antenna configuration
	Baseline: (M,N,P,Mg,Ng)=(4,8,2,2,2) (dH,dV,dH,g,dV,g)=(0.5,0.5,4.0,2.0)λ
	Baseline: (M,N,P,Mg,Ng)=(4,8,2,2,2) (dH,dV,dH,g,dV,g)=(0.5,0.5,4.0,2.0)λ
	Baseline: (M,N,P,Mg,Ng)=(4,8,2,1,1) (dH,dV)=(0.5,0.5)λ

	BS antenna height
	25m
	25m
	3m

	BS antenna element gain + connector loss
	8 dBi

	BS receiver noise figure
	7 dB

	UE antenna configuration
	(M,N,P)=(1,1,2)

	UE antenna height
	hUT=3(nfl-1)+1.5
nfl for outdoor UEs: 1
nfl for indoor UEs: nfl~uniform(1,Nfl) where Nfl~uniform(4,8)
	hUT=3(nfl-1)+1.5
nfl for outdoor UEs: 1
nfl for indoor UEs: nfl~uniform(1,Nfl) where Nfl~uniform(4,8)
	1m

	UE antenna gain
	Follow the modeling of TR38.802

	UE receiver noise figure
	13 dB

	Traffic model
	Ratio of DL/UL traffic = {1:1}, {2:1}, {4:1} 

	UE distribution 
	10 users per macro TRP, 80% indoor and 20% outdoor 
	10 users per macro TRP, 80% indoor and 20% outdoor
	10 users per macro TRP, 100% indoor
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