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Introduction
[bookmark: _Ref129681832]In the RAN1#95 meeting, SA2 sent a LS to RAN1 and RAN2 to ask whether the following two combinations of QoS characteristics values are feasible or not [1].
(1) Case 1: PDB = 5ms, PER = 10-4 and MDBV = 1354 bytes, required for Collision Avoidance and Platooning with high LoA;
(2) Case 2: DB ~1.5 ms, PER=10-5 and MDBV ~1300 bytes, required for Emergency Trajectory Alignment and Sensors information Sharing with high LoA;
The contribution provides some basic simulation results for the feasibility of the above two cases.
Discussion 
As discussed in our companion paper [2], it is unclear how much delay with the PDB should be reserved for the information delivery in the core network, and hence the accurate latency budget on the air-interface data transmission is unknown. Meanwhile, the target reliability on the air-interface data transmission is also unknown since the PER is the overall E2E BLER. For the initial feasibility evaluation, the following assumptions are adopted until SA2 provides accurate requirements on the air-interface latency and reliability requirements.
· For the first combination of QoS characteristics values, the air-interface latency is 3 ms and the reliability is 99.99%;
· For the second combination of QoS characteristics values, the air-interface latency is 1 ms and the one-way air-interface reliability is 99.999%.
SINR distribution from system-level simulation
According to the proposed evaluation methodology in [2], the system-level simulation needs to be conducted to acquire the distributions of the DL SINR and UL SINR. The simulation assumption is given in Table 2 in Appendix, and the SINR distributions are shown in the following figure. Note that the DL SINR is obtained by assuming the transmit power at gNB is scalable with bandwidth, while the UL SINR is obtained when the whole bandwidth is allocated to one UE to achieve minimum coding rate.
[image: ]
Figure 1 SINR distribution in DL and UL at 4 GHz and in Urban Macro deployment
According to the simulation results, the 5% SINR points are listed in Table 1 below.
[bookmark: _Ref4838525]Table 1 5% SINR point in DL and UL (in dB)
	Bandwidth 
	40 MHz
	100 MHz
	200 MHz

	UL
	-11.1
	-13.4
	-14.8

	DL
	-3.3



Feasibility evaluation configurations
Evaluation for case 1
For case 1, we check the following two configurations, 
· Configuration #1: fc = 4 GHz, B = 40 MHz, 4 Tx/4 Rx at gNB and 2 Tx/4 Rx at UE;
· Configuration #2: fc = 4 GHz, B = 40 MHz, 16 Tx/16 Rx at gNB and 2 Tx/4 Rx at UE.
Meanwhile, we assume the single-side guard band is 1.1 MHz for B = 40 MHz, the signal processing at gNB and UE consumes 0.5 ms, and the total overhead is about 20%. Then the number of available REs for data transmission is about N = (1-20%)*12*106*28*(3-0.5) = 71262 for configuration #1 and #2 respectively. As a result, the effective coding rate is about 1384*8/N = 0.1554, which can be approximated as MCS index 5 (i.e., 99/1024 & QPSK) in the MCS table 5.1.3.1-3 [3].

Evaluation for case 2
For case 2, we check the following three configurations, 
· Configuration #3: fc = 4 GHz, B = 40 MHz, 16 Tx/16 Rx at gNB and 2 Tx/4 Rx at UE;
· [bookmark: _GoBack]Configuration #4: fc = 4 GHz, B = 100 MHz, 16 Tx/16 Rx at gNB and 2 Tx/4 Rx at UE；
· Configuration #5: fc = 4 GHz, B = 200 MHz, 16 Tx/16 Rx at gNB and 2 Tx/4 Rx at UE.
Meanwhile, a more aggregative processing capability is assumed and the signal processing at gNB and UE consumes 0.25 ms. The overhead is 20%. The single-side guard band is 1.1 MHz for B = 40 MHz and scales with the bandwidth when B = 100 MHz and 200 MHz. Then the number of available REs for data transmission is about N = (1-20%)*12*106*28*(1-0.25) = 21370, N = (1-20%)*12*265*28*(1-0.25) = 53425 and N = (1-20%)*12*500*28*(3-0.5) = 106850 for configuration #3, #4 and #5 respectively. As a result, the effective coding rate is about 1300*8/N = 0.4867, 0.1947 and 0.0937 for configuration #3, #4 and #5 respectively, which can be approximated as MCS index 9 (i.e., 251/1024 & QPSK), MCS index 6 (i.e., 120/1024 & QPSK) and MCS index 2 (i.e., 50/1024 & QPSK) in the MCS table 5.1.3.1-3 [3].

Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, DL and UL SINR distributions are provided as well as evaluation configurations.
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Appendix A
[bookmark: _Ref4838512]Table 2 System-level simulation assumptions for R15 NR
	Parameters
	Value

	Layout
	Urban Grid: Road configuration in Figure 6.1.9-1 in 38.913 and BS placement as depicted in Figure A.1.3-1 in 36.885.

	Inter-BS distance
	500 m

	Carrier frequency fc
	4 GHz

	Simulation bandwidth B
	40 MHz, 100 MHz, 200 MHz

	Channel model 
	UMa in TR 38.901

	Transmit power
	49 dBm per 40 MHz bandwidth at BS and 23 dBm at UE

	Antenna height
	25 m at BS and 3 m at UE

	Antenna gain 
	8 dBi at BS and 0 dBi at UE

	Noise figure
	5 dB at BS and 9 dB at UE

	UE distribution
	Urban A in 37.885
- Vehicles randomly dropped on all the lanes with a speed of 60 km/h.

	UE power control
	Open-loop power control with P0 = -86 dBm, alpha = 0.9
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