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1. Introduction
In RAN1#89 meeting, the following agreements were made for PC5 operation with Short TTI (S-TTI): 
	Agreement

· Time-varying interference and noise within one subframe is modeled both at link and system level

· Rel-14 UEs do not expect interference variation in time within one subframe

· The impact of transient period of short TTI (sTTI) should be taken into account for study and evaluation of PC5 operation with sTTI.

· Companies should provide assumptions for noise/interference estimation at least for Rel-14 UEs and how it is reflected in the simulation (e.g., link-to-system mapping)

Agreement

· ADC quantization errors (AGC impact) are taken into account, if appropriate, in system level evaluations of short TTI performance 

· Agree on 10 ADC bits to be used for baseline system level evaluations.

· Companies can provide results for other ADC resolution

· SQNR curve from R1-1709526 is used to take into account ADC quantization and clipping noise

Working Assumption

· ADC backoff (BO) is set to -18 dB

Agreement

· RF saturation modeling:

· UE calculates RX power level (P1) used for AGC settling

· UE calculates RX power level (P2) in demodulation symbol

· If (P2 > P1+Threshold), reception is declared as failed

· Working Assumption: Threshold = 10 dB

· Companies are requested to clarify how the AGC is set according to the ADC model
Agreement

· To include the additional mixed transmission scenario for V2X sTTI evaluation assumption

· Periodicity of 20ms for R15 and periodicity of 100ms for R14 in case of 140km/h

· Percentages of R14 and R15 UEs is 50%-50% for mixed scenario 1 and is up to companies for mixed scenario 2 (must be reported)

· Mixed scenario 2 is lower priority than mixed scenario 1
Traffic model

Periodic broadcast traffic:

Mixed scenario 1(supported already in #88bis):

· 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

Mixed scenario 2:

· 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; 20 ms period; 20 ms latency

Companies can bring results for other traffic models and latency.

 


In this contribution, it provides additional evaluation results for Scenario 2 and 1 (specified in the agreements in RAN1#89 meeting).
2. System level evaluation

2.1. Scenario 1

In this section, we performed additional system level simulation in Scenario 1 by changing the ratio of Rel-14 and Rel-15 UE. The main purpose of this evaluation is to check the potential impact on Rel-14 UE’s performance when the portion of Rel-15 UE is increased. Here, the link level performance in Section 2 of [1] is used, and other detailed simulation parameters for SLS are given in Appendix A. As shown in Fig. 1, the Rel-14 UE’s performance of “(Rel-14, Rel-15) = (20%, 80%)” is less than that of “(Rel-14, Rel-15) = (50%, 50%)”. This is because the interference level difference between different slots becomes larger as the portion of Rel-15 UE is increased, and it results in more performance degradation of Rel-14 UE. 
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Fig. 1: PRR performance for Scenario 1
Observation 1: In Scenario 1, as the portion of Rel-15 UE is increased, more performance degradation of Rel-14 UE is observed.

2.2. Scenario 2
In this section, we also performed system level simulation for Scenario 2. To be specific, the following reference case (i.e., Long TTI for both Rel-14 UE and Rel-15 UE) is used to compare with the mixed scenario of Short TTI (Rel-15) and Long TTI (Rel-14). In this evaluation, the link level performance in Section 2 of [1] is used, and other detailed simulation parameters for SLS are given in Appendix A. In addition, in this evaluation, it didn’t take into account impacts of transient period of Short TTI and sampling noise.
· Reference case:

· Rel-14 UE: 
· “Subfrmae TTI (L-TTI)” granularity

· 4 x 190 byte + 1 x 300 byte; 100 ms period; 100 ms latency 

· Rel-15 UE: 
· “Subfrmae TTI” granularity

· 4 x 190 byte + 1 x 300 byte; 20 ms period; 20 ms latency

The following observations can be made from Fig. 2:

· At a given the ratio of Rel-14 UE and Rel-15 UE, the performance degradation of Rel-14 UE in Scenario 2 becomes larger than that in Scenario 1.
· In scenario 2, as the portion of Rel-15 UE is increased, all the performance of Rel-14 UE and Rel-15 UE are decreased.

· In scenario 2, as the portion of Rel-15 UE is increased, more performance degradation of Rel-14 UE is observed compared to the reference case.
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Fig. 2: PRR performance for Scenario 2

Observation 2: From the evaluation results for Scenario 2, the following observations can be made:
· At a given the ratio of Rel-14 UE and Rel-15 UE, the performance degradation of Rel-14 UE in Scenario 2 becomes larger than that in Scenario 1.

· In scenario 2, as the portion of Rel-15 UE is increased, all the performance of Rel-14 UE and Rel-15 UE are decreased.

· In scenario 2, as the portion of Rel-15 UE is increased, more performance degradation of Rel-14 UE is observed compared to the reference case.

3. Conclusion
This contribution provided additional evaluation results for Scenario 2 and 1. Based on these simulation results, the following observations are made: 

Observation 1: In Scenario 1, as the portion of Rel-15 UE is increased, more performance degradation of Rel-14 UE is observed.

Observation 2: From the evaluation results for Scenario 2, the following observations can be made:

· At a given the ratio of Rel-14 UE and Rel-15 UE, the performance degradation of Rel-14 UE in Scenario 2 becomes larger than that in Scenario 1.

· In scenario 2, as the portion of Rel-15 UE is increased, all the performance of Rel-14 UE and Rel-15 UE are decreased.

· In scenario 2, as the portion of Rel-15 UE is increased, more performance degradation of Rel-14 UE is observed compared to the reference case.
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Appendix A. SLS simulation assumptions
Table 1: SLS simulation assumptions
	Parameter
	Value

	Deployment scenario
	Same as Rel-14 deployment scenario

	Proportion of Rel-14 and Rel-15 UEs 
	· Case 1: (Rel-14 UE, Rel-15 UE) = (100%, 0%)
· Case 2: (Rel-14 UE, Rel-15 UE) = (50%, 50%)
· Case 3: (Rel-14 UE, Rel-15 UE) = (20%, 80%)

	Traffic model
	· Periodic broadcast traffic in Scenario 1 :

· 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
· Periodic broadcast traffic in Scenario 2 :

· 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; 20 ms period; 20 ms latency

	Resource (re-)selection for Rel-15
	Rel-15 with Short TTI: T1 = 1, T2 = 20
Rel-15 with Long TTI: T1 = 1, T2 = 20

Rel-14: T1 = 1, T2 = 100

	Number of transmission(s) per packet
	2

	TTI Structure
	· Rel-15 UEs use Short TTI with slot granularity (for both PSCCH and PSSCH)
· Short TTI in 1st slot : 1st symbol for AGC, 3rd and 6th symbols for DM-RS, 4 other symbols for control/data
· Short TTI in 2nd slot : 7th symbol for gap, 2nd and 5th symbols for DM-RS, 4 other symbols for control/data

	AGC settling time
	Same as Rel-14

	Time for Tx/Rx switching
	Same as Rel-14

	Frequency allocation
	· Long TTI (Rel-14) : 8 PRB for PSSCH, 2 PRB for PSCCH
· Short TTI (rel-15) : 16 PRB for PSSCH, 4 PRB for PSCCH

· Adjacent PSCCH and PSSCH transmissions

	Performance metric used for comparison
	· The PRR performance of V2V communication among Rel-15 UEs

· The PRR performance of V2V communication from Rel-14 UE to both Rel-14 and Rel-15 UEs
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