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1. Introduction
In the previous RAN4 meeting WF on demodulation performance for eV2X UE [1] was approved. In this paper we provide our views on open issues of normal UE PSSCH demodulation requirements for Rel-15 eV2X.
2. Discussion
The following agreements related to simulation assumptions were captured in WF [1]:

	· Evaluation cases

· PSSCH, 20MHz, MCS[22], EVA[180], [8]RB, retransmission: 0 time

· PSSCH, 10MHz, MCS4, EVA2700, 3RB, retransmission: 1 time

· Time interval between initial transmission and retransmission equals to 8ms 

· CFO and  Doppler shift algorithms: “single-DMRS” estimation 
· Channel estimation

· linear interpolation in time domain

· frequency domain MMSE equalization 

· PSSCH frequency offset estimation

· PSSCH DMRS

· Adjacent RBs are allocated for SA and its associated PSSCH transmission in the same subframe
· Simulation assumptions
Parameters

Unit

Values

Bandwidth

MHz

10/20

RB

3, 8

MCS

MCS4, MCS[22]

Time offset

+24Ts

Frequency offset

Hz

+1200

Propagation condition

EVA[180]/2700

Antenna configuration

1x2 Low

Soft combining

Yes

Synchronization

GNSS or GNSS-equivalent




For V2X communication different cases for UE synchronization can be considered, i.e. GNSS based and eNB based for in-coverage scenarios and UE based for out-of-coverage scenarios. Rel-14 PSSCH normal requirements were defined for two synchronization cases: GNSS based and eNB based. In the previous meeting it was agreed to define Rel-15 PSSCH requirements for scenarios with GNSS synchronization. For such type of synchronization requirements on frequency accuracy are ±0.1 ppm (i.e. ~600 Hz for V2X communication with CF 5.9 GHz). Rel-14 V2X normal demodulation requirements were defined under worst TX and RX frequency synchronization condition (i.e. in total CFO 1200 Hz is observed at receiver side). In the test we only can control/emulate TX frequency synchronization error (for Rel-14 requirements frequency offset is set to 600Hz) and RX frequency synchronization error depends on UE implementation. As result, during the test the following situations with respect to total carrier frequency error can be observed:
· Scenario #1: Total CFO = 0 Hz (Tx CFO = +600 Hz, Rx CFO = +600Hz)

· Scenario #2: Total CFO = 600 Hz (Tx CFO = 0 Hz, Rx CFO = +600 Hz)

· Scenario #3: Total CFO = 1200 Hz (Tx CFO = +600 Hz, Rx CFO = -600Hz)

In Figure 1 we provide results for the all these scenarios and for the following two tests:
1) Test 1: 10MHz, QPSK, MCS4 (payload 120), 3 PRB PSSCH, EVA-2700 Hz

2) Test 2: 20MHz, 64QAM, MCS21 (payload 2600) and MCS22 (payload 2792), 8 PRB PSSCH, EVA-180 Hz
	QPSK modulation, EVA-2700 Hz, 1 retransmission
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	64QAM modulation, EVA-180 Hz, 0 retransmission
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	64QAM modulation, EVA-180 Hz, 1 retransmission
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	Figure 1. PSSCH performance analysis for normal requirements


Observation:
· For scenarios with QPSK modulation, PSSCH performance is rather same for different carrier frequency error conditions.

· For scenarios with 64QAM modulation and 0 retransmission, significant variation of PSSCH performance (3.9 dB for MCS21 and 5.6 dB for MCS22 for 10% BLER) is observed depending on carrier frequency error conditions.

· For scenarios with 64QAM modulation and 1 retransmission, PSSCH performance variation is rather low for different carrier frequency error conditions (i.e less or equal to 1 dB for 10% BLER)

Based on our results, we suggest to consider 64QAM scenarios which are not affected by the severe degradation from the CFO errors:
Proposal #1:
Use the following assumptions for Rel-15 eV2X normal PSSCH requirements definition for scenarios with 64QAM modulation: 



Option 1: 20MHz, MCS22, EVA180, 8RB, 1 retransmission, 600Hz Tx CFO



Option 2: 20MHz, MCS22, EVA180, 8RB, 0 retransmission, 0 Hz Tx CFO
3. Conclusions

In this paper we provided our view on Rel-15 eV2X normal PSSCH requirements definition and made the following proposals:
Proposal #1:
Use the following assumptions for Rel-15 eV2X normal PSSCH requirements definition for scenarios with 64QAM modulation: 




Option 1: 20MHz, MCS22, EVA180, 8RB, 1 retransmission, 600Hz Tx CFO



Option 2: 20MHz, MCS22, EVA180, 8RB, 0 retransmission, 0 Hz Tx CFO
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