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[bookmark: _Toc14807][bookmark: _Toc5912][bookmark: _Ref506512228]During last meeting, the main simulation assumptions for URLLC were finalized. In this contribution, our geometry CDF in both downlink and uplink are presented for calibration. In addition, the preliminary simulation results of power distribution and factory automation use cases are presented.

[bookmark: _Ref4939]Geometry calibration
[bookmark: _Ref529793900]Simulation assumptions
Overall, all the geometry CDFs in this contribution are based on the corresponding simulation assumptions finalized in last meeting with the following clarification.
[bookmark: OLE_LINK1]Minimum distance of TRxP and UE
In the URLLC simulation assumptions finalized in last meeting, the minimum distance of TRxP and UE has not been explicitly provided in UMa scenarios. To better simulate the real deployment, we configure the minimum distance of TRxP and UE in UMa scenarios as 10m according to [2], i.e., d2D_min=10m.
UE Re-dropping principle
In last discussion of last meeting, companies agreed that UEs may be re-dropped or discarded if they do not satisfy certain channel quality. In our simulation assumptions, the UEs not satisfying certain channel quality are re-dropped. If all the frequency-time domain resource within the target latency requirement are allocated for this UE and it still can’t finish one packet transmission based on the code rate estimated from Geometry SINR.
Take for example: the packet size and air interface latency for power distribution grid fault are 100 bytes and 2 ms, respectively.  2 ms air interface latency corresponds to 4 slots with 30 KHz SCS. If the network allocate all the frequency-time resource within 4 slots to this UE, and if this UE still can’t reach its target reliability requirement, then it means this UE needs to be re-dropped.
For better calibration with companies, both the geometry CDF with UE re-dropping and without re-dropping are provided in this contribution.
Other parameters
All the simulation assumptions without further clarification are the ones concluded in last meeting, which are all the typical values, i.e., not the values from the note. 
Regarding to the BS antenna configuration in Uma scenarios, we choose 4 Tx/4 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 2) for power distribution, transportation industry and Rel-15 enabled Uma use cases. As to the BS antenna configurations in indoor scenarios, it makes no difference which BS antenna configurations we choose in geometry calibration because there is only one antenna element for each port within both options.

Downlink Geometry CDF
The Q value of downlink geometry CDF is presented in Table 1 and the detailed geometry CDF figures are presented in Appendix 6.1. 
As depicted in Table 1, the Q values of outdoor use cases (i.e., AR/VR Uma, power distribution and transportation industry) are much larger than those of the indoor use cases (i.e., AR/VR indoor, factory automation). The reason is that the outdoor scenarios can offer beam gain while the indoor scenarios can’t offer it. As mentioned in section 2.1, the BS antenna configurations for outdoor scenarios are 4 Tx/4 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 2), which can provide 16 elements in each antenna port. As to the indoor scenarios, they only provide 1 element in each antenna port. Compared with indoor scenarios, the outdoor scenarios can offer a large beam gain.
Overall, our re-dropping principle mentioned in Section 2.1 is a bit loose. Most of the UEs dropped in AR/VR (UMa), AR/VR (Indoor), power distribution and factory automation scenario can satisfy above mentioned UE re-dropping principle in downlink, thus the geometry CDF of these scenarios without re-dropping is almost the same as those with re-dropping.

Table 1 Q value of downlink geometry CDF 
	Scenarios
	Q value without re-dropping (dB)
	Q value with re-dropping (dB)

	AR/VR (UMa)
	1.68
	1.69

	AR/VR (Indoor)
	 -3.75
	 -3.71

	Power Distribution
	2.14
	2.14

	Transport Industry
	-0.19
	1.83

	Factory Automation
	 -3.36
	 -3.20



[bookmark: _Toc7186]Uplink Geometry CDF
The Q value of uplink geometry CDF is presented in Table 2 and the detailed geometry CDF figures are presented in Appendix 6.2. 
The uplink geometry is largely related to the uplink power control parameters. The detailed power control related parameters are shown as below, 
	Parameters
	Value

	UE power class
	23 dBm

	min UE power
	-40 dBm (see 3GPP TS 36.101)

	Thermal noise level
	-174 dBm/Hz

	UE density for 4G
	20 UEs per TRxP for R-15 AR/VR
10 UEs per TRxP for other cases

	UL PUSCH power control parameters
	α=1.0, P0,PUSCH=-106

	Bandwidth allocation
	The UL system bandwidth is equally split between all UEs simulated.



Overall, our UE re-dropping principle is a bit loose. Most of the UEs dropped in AR/VR (Indoor), power distribution and factory automation can satisfy the above mentioned UE re-dropping principle in the uplink, thus the geometry CDF of power those scenarios without re-dropping is almost the same as those with re-dropping.

Table 2 Q value of uplink geometry CDF 
	Scenarios
	Q value without re-dropping (dB)
	Q value with re-dropping (dB)

	AR/VR (UMa)
	-1.61
	0.18

	AR/VR (Indoor)
	-2.02
	-2.02

	Power Distribution
			-0.07
	-0.02

	Factory Automation
	-0.96
	-0.96



[bookmark: _Ref11839]Preliminary Downlink Results
Some preliminary downlink simulation results are present in this section. All the simulation results in this section are based on slot-based repetition. Each UE’s repetition factor K is calculated according to UE’s geometry, whose maximum value is 4.
Power distribution
Overall, the simulation configurations are based on the corresponding simulation assumptions finalized in last meeting [1] with the following clarification.
	Target requirements
	Power distribution grid fault and outage management
Reliability: 99.9999 %. Air interface latency: 2 ms

	Carrier frequency and SCS
	4 GHz, 30 KHz SCS, 40 MHz bandwidth

	BS antenna configurations
	8 Tx/8 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 4)

	Antenna height
	BS: 10m;   UE: 1.5m

	Traffic model
	DL & UL: 100 bytes, ftp model 3 with arrival interval 100 ms.

	UE number per cell
	5/8

	PDCCH configuration
	Each slot contains three PDCCH occasions.



[bookmark: OLE_LINK2]Preliminary results:
	5 UEs per cell
	Total number of UE in all cells: 5*21=105
The number of UEs satisfying URLLC requirements: 105 (100%)
Cell Load: 0.0382  Mbps

	8 UEs per cell
	Total number of UE in all cells: 8*21=168
The number of UEs satisfying URLLC requirements: 167 (99.40%)
Cell Load: 0.0607  Mbps



Factory automation
Overall, the simulation configurations are based on the corresponding simulation assumptions finalized in last meeting [1] with the following clarification.
	Target requirements
	Reliability requirement: 99.9999%
Air interface latency: 1ms

	Carrier frequency and SCS
	4 GHz, 30 KHz SCS, 40 MHz bandwidth

	BS antenna configurations
	8 Tx/8 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 4)

	Antenna height
	BS: 10m;   UE: 1.5m

	Traffic model
	DL&UL: 32 bytes
Periodic deterministic traffic model with data arrival interval 2 ms

	UE number per cell
	5
Number of UEs per group: 10

	PDCCH configuration
	Each slot contains three PDCCH occasions.



Preliminary results:
	5 UEs per cell
	Total number of UE in all cells: 5*12=60
The number of UEs satisfying URLLC requirements: 60 (100%)
Cell Load: 0.6103  Mbps




[bookmark: _Toc27817][bookmark: _Toc6213]Conclusion
For calibration with companies, both downlink and uplink geometry CDFs are presented in this contribution, where the Q values are summarized in Section 2 and the detailed CDF figures are summarized in Appendix. In addition, the preliminary results of power distribution use case are presented in Section 3.
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[bookmark: _Ref9686]Downlink geometry CDF
Table 3 Downlink geometry CDF figures 

	Without re-dropping
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	With re-dropping
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Table 4 Uplink geometry CDF figures 

	Without re-dropping
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	With re-dropping
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