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1 Introduction
In RAN1#88bis meeting [1], simulation assumptions and parameters about sTTI evaluations were approved. Next, the packet reception ratio (PRR) of Rel-14 UE to Rel-14 UE, Rel-14 UE to Rel-15 UE and Rel-15 UE to Rel-15 UE is provided to show how the performance is if the Rel-15 UE use sTTI when coexisting with the Rel-14 UE.
In this contribution, we will provide some evaluation results and corresponding analysis according to the simulation assumptions achieved.
2 Discusses of the remaining issues
In this contribution, we observed the PRR performance in four typical scenarios: Freeway 140km/h, Freeway 70km/h, urban 60km/h and urban 15km/h and the five options are simulated in each scenario.
Option1: 0% Rel-15 UE + 100% R14 UE, PRR of Rel-14 UE transmit and Rel-14 UE receive

Option2: 50% Rel-15 UE + 50% R14 UE, PRR of Rel-14 UE transmit and Rel-14 UE receive

Option3: 50% Rel-15 UE + 50% R14 UE, PRR of Rel-14 UE transmit and Rel-15 UE receive

Option4: 50% Rel-15 UE + 50% R14 UE, PRR of Rel-15 UE transmit and Rel-15 UE receive

Option5: 100% Rel-15 UE + 0% R14 UE, PRR of Rel-15 UE transmit and Rel-15 UE receive

In the simulations, we assumed that the bandwidth is 10MHz and the resource pool consists of 5 sub-channels, the scheduling assignment (SA) of Rel-14 occupies 2RBs and the data occupies the remaining 8RBs in adjacent to SA in a legacy TTI. Both SA and data of the Rel-15 UE uses sTTI and two cases are considered for the scheduled resource unit of Rel-15 UE:

Case 1: The SA and data of Rel-15 UE occupies two times resource as Rel-14 UE in frequency, SA use QPSK and data use 16QAM.
Case 2: The SA of Rel-15 UE occupies two times resource as Rel-14 UE in frequency and data use the remaining RBs in the sub-channel in adjacent with SA, SA use QPSK and data use 64QAM.
The structures of the two cases are shown in Figure 1 as follows.
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Figure 1: Structures of PSCCH and PSSCH of Rel-15 UE and Rel-14 UE

The evaluation results are shown in Figures 2 and 3 for the two cases:

2.1 Simulation results of Case 1
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Figure 2: PRR of Case 1 in four scenarios
From the simulation results in Figure 2, we can see that when the Rel-15 UE coexists with the Rel-14 UE, the performance of the Rel-14 UE is degraded comparing option1 and option2. The performance of Rel-15 UE is also degraded comparing option4 and option5. That is mainly because the interference increases when the Rel-15 UE coexists with the Rel-14 UE. For example, when a Rel-14 UE is sensing a resource for transmission, the received signal strength indicator (RSSI) of the Rel-15 UE measured by Rel-14 UE may be reduced and then the Rel-14 UE may take over the resources of the Rel-15 UE. This resource conflict can lead to bad performance of Rel-14 UE and Rel-15 UE.
2.2 Simulation results of Case 2
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Figure 3: PRR of Case 2 in three scenarios

From the simulation results in Figure 3, we can see that when 64QAM is used for the Rel-15 UE, the PRR of option2 (Rel-14 UE transmit and Rel-14 UE receive in the sharing resource pool) increase comparing option2 in Figure 3 with option2 in Figure 2. However, the PRR of option4 (Rel-15 UE transmit and Rel-15 UE receive in the sharing resource pool) decrease comparing option4 in Figure 3 with option4 in Figure 2. Furthermore, it can be seen that the interference between Rel-14 UE and Rel-15 UE still exist and the interference is the main reason, which cause bad performance of Rel-14 UE and Rel-15 UE.
Observation: When the Rel-15 UE coexists with the Rel-14 UE, serious interference may lead to bad performance of both Rel-14 UE and Rel-15 UE.
3 Conclusions
In this contribution, we provide some simulation results about performance of Rel-14 and Rel-15 UE and also provide our observation as follows:

Observation: When the Rel-15 UE coexists with the Rel-14 UE, serious interference may lead to bad performance of both Rel-14 UE and Rel-15 UE.
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Appendix
Table1: The parameters of the simulation
	Deployment scenario
	Same as Rel-14 deployment scenario.

	Carrier Frequency
	6G HZ

	bandwidth
	10M HZ

	Proportion of Rel-14 and Rel-15 UEs
	(Rel-14 UE, Rel-15 UE) = {(50, 50)}.
Rel-15 UEs use short TTI

	Traffic model
	Periodic broadcast traffic:

· Rel-14: 4 x 190 byte + 1 x 300 byte; 100 ms period; 100 ms latency

· Rel-15: 4 x 190 byte + 1 x 300 byte; 100 ms period; 20 ms latency

	Resource (re-)selection for Rel-15
	Rel-14 resource (re-)selection is used as baseline. T1=1ms,T2=20ms

	MCS
	R14 SA use QPSK, R14 data use 16QAM

R15 SA use QPSK, R15 data use 16QAM  for case 1

R15 data use 64QAM for case 2

	Number of transmission(s) per packet
	2

	TTI Structure
	· Rel-14 UE use legacy TTI granularity
· Rel-15 UE use Slot TTI granularity

	AGC settling time
	Same as Rel-14

	Time for Tx/Rx switching
	Same as Rel-14

	Frequency allocation
	· Subframe TTI granularity: 2 PRB SCI format 1
· Slot TTI granularity: 4RB SCI forma 1
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