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Introduction
At the RAN#80 meeting, the study item on NR V2X was approved [1]. This new study is supposed to conduct link level and system level evaluations following eV2X evaluation methodology defined in [2] based on the outcome of the recently completed study [2].
In this contribution, we discuss remaining details that need to be agreed or revised for eV2X link and system level evaluations. Our views on NR V2X design aspects are summarized in companion contributions [5]-[13].
eV2X Link Level Evaluation Assumptions
In eV2X sidelink design, the synchronization and demodulation performance of major sidelink physical channels and signals such as SLSS/PSBCH/PSCCH/PSSCH is expected to be evaluated to come up with the optimized design options for physical structure of sidelink channels and signals, e.g. PSSS/SSSS/PSBCH/PSCCH/PSSCH. In the latest version of TR, the link level evaluation assumptions need to be further refined to cover sidelink synchronization and demodulation frameworks. This step is necessary to align basic parameters and assumptions across companies as well as to simplify comparative analysis of different design proposals.
The following set of link level parameters was proposed in [2] for link level evaluations. In our view, majority of these parameters are solution dependent although it is clearly desirable to have alignment at least on subset of parameters. At RAN1#92, it was agreed each company is expected to clarify many of link level parameters. In our view each parameter needs to be reviewed one-by-one and further discussion is needed whether parameter can be left up to company decision or should be defined by evaluation methodology. Below, we provide our view on how to modify existing section “6.3 Link Level Evaluation Assumptions” in TR 37.885.
 
Update section 6.3 in TR 37.885 as follows
Replace current text in section 6.3 with the Text Proposal #1 in this document

--------------------------------------------------------------- Text Proposal #1----------------------------------------------------------------
This section provides link level evaluation assumptions for eV2X study.
6.3.1 Common Link Level Assumptions for Sidelink Synchronization and Demodulation 
Carrier frequency
· Sidelink (PC5)
· FR1: 6 GHz, 
· FR2: 30 or 63 GHz
· Downlink/Uplink (Uu)
· FR1: 4 GHz, 
· FR2: 30 GHz
Relative vehicle speed
· 60 km/h (low), 240 km/h (mid), 500 km/h (high)
Number of antennas (at UE and gNB)
· UE
· FR1: Up to 8 Tx /Rx antenna elements. Baseline [2 TX, 2 RX] or [2 TX, 4 RX]
· FR2: Up to 32 Tx /Rx antenna elements. Baseline antenna array configuration 
(M, N, P, Mg, Ng) = (2, 4, 2, 1, 1)
· gNB
· FR1: Baseline antenna array configuration (M, N, P, Mg, Ng) = (8, 8, 2, 1, 1)
· FR2: Baseline antenna array configuration (M, N, P, Mg, Ng) = (4, 8, 2, 2, 2)
AGC settling time
· Requires input from RAN4 WG. Can be revised based on RAN4 feedback
EVM (at TX and RX)
· Refer to values defined in TS 38.101-1 and 38.101-2
· FR1 TS 38.101-1
	
Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK 
	%
	30

	QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.5


· FR2 TS 38.101-2
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK 
	%
	30
	30

	QPSK 
	%
	17.5
	17.5

	16 QAM 
	%
	12.5
	12.5

	64 QAM 
	%
	8
	8


Note: for demodulation performance smaller typical values can be considered (e.g. 6% for ≤ 64QAM)
TX PA non-linearity model
· Up to proponent. Assumption for non-linearity model are provided if simulated 
TX/RX phase noise model (targeting high frequency band)
· If considered, Example Model 1 and Model 2 from TR.38.803 can be used
6.3.2 Link Level Evaluation Assumptions for Sidelink Synchronization
This section provides link level evaluation assumptions and parameters for evaluation of sidelink synchronization performance:
The following target requirements should be taken into account in NR SLSS design
· Robustness against initial frequency offset up to +/-5 ppm
	Reasonable complexity for NR SLSS (PSSS/SSSS) detection
· Good one-shot detection probability at -6 dB received baseband SNR condition with less than 1% false alarm rate
· 	Companies report detection probability, the residual timing error and frequency error 
Performance metrics
For evaluation of sidelink synchronization, the synchronization accuracy for remaining carrier frequency (CFO) and timing offset (TO) is analyzed (e.g. CDF of CFO and TO estimation errors vs SNR). 
Note: 
· If multiple UEs transmit the same signal in SFN manner, each specific transmission should be characterized by independent timing and frequency error as well as Doppler. In this case, useful RX power for SNR definition is a power combined from all sources transmitting the same signal.
6.3.3 Link Level Evaluation Assumptions for Demodulation of Sidelink Physical Channels
This section provides additional link level evaluation assumptions and parameters relevant for evaluation of sidelink channel demodulation performance. 
Packet size
· Control channel: 64bits +24bit CRC
· Shared channel: 200 bytes, 1200 bytes,  24000 bytes
Frequency synchronization error (post sync error)
· Case 0: Uniform distribution within +/- 0.1ppm for both TX and RX w.r.t. the absolute carrier frequency
· Case 1: Extreme case, i.e. +0.1 PPM for TX and -0.1 PPM for RX w.r.t. UE’s sync reference. 
· Case 2: Frequency error in each UE is uniformly distributed [-0.1, 0.1] PPM w.r.t. UE’s sync reference.
· Case 2a: 0ppm (i.e. same reference)
· Case 2b: +0.05 PPM for TX’s reference and -0.05 PPM for RX’s reference w.r.t. the absolute frequency
Time synchronization error 
· Should be a part of eV2X evaluation methodology  +/- 0.4us w.r.t. reference
Modulation and code rates (for control and data channels)
· Control channel: Left up to proponents 
· Shared channel: QPSK CR = ½ , 16QAM CR = ½ , 64QAM CR = ½For eV2X evaluations, it is important to conduct analysis for both noise limited and interference limited scenarios.
Noise limited scenario
In case of noise limited scenario, the PER and spectral efficiency are evaluated vs SNR in AWGN conditions. 
Interference limited scenario
In case of interference limited scenario, SNR is set to = 25dB. SINR varies in the range -5..20 dB. Single and two dominant interferer scenarios are considered. In case of two dominant interferers, the power difference between two interferer sources is set to 5dB.
Performance metrics
For evaluation of sidelink demodulation performance, the PER and spectrum efficiency statistics are used for evaluation of demodulation performance vs SNR and SINR in noise and interference limited scenarios respectively.
6.3.4 Design specific aspects and assumptions
Channel codes (for control and data channels)
· Effective code rates may be fixed instead
Signal waveform (for control and data channels)
· Waveforms supported by NR system are baseline
Subcarrier spacing
· SCSs values defined by NR system are baseline
CP length
· CP lengths defined by NR system are baseline
Reference signals
· Details of reference signals used for demodulation are provided by proponents
Number of retransmissions and combining (if applied)
· Design details are provided by proponents
Transmission diversity scheme (if applied)
· Design details are provided by proponents
Channel estimation 
· Practical channel estimation. Details up to proponents
UE receiver algorithm
· Baseline receiver is MMSE-IRC. Implementation details are provided by proponents 

---------------------------------------------------End of Text Proposal #1 -----------------------------------------------------

In-band Emission Model (IBE)
In our contribution [3], in section 3.2, we have shown sensitivity of the NR-V2X sidelink communication to inband emission models. At the previous RAN1 WG meeting, the IBE model for sidelink communication was discussed and RAN1 has sent LS to RAN4 with a questions on IBE model values [4]. We believe that IBE model is critical component for NR-V2X evaluations. Therefore we propose to capture IBE in the 3GPP TR 37.885 on eV2X evaluation methodology, once feedback from RAN4 WG is available.

· Capture IBE model for NR-V2X system level evaluations in the 3GPP TR 37.885, once response from RAN4 WG on RAN1 LS is available

Conclusions
In this contribution, we provided our views on remaining critical aspects for eV2X evaluation methodology. In summary, we have following proposals to finalize eV2X evaluation assumptions:
Proposal 1: 
Update section 6.3 in TR 37.885 as follows
Replace current text in section 6.3 with the Text Proposal #1 in this document
Proposal 2: 
· Capture IBE model for NR-V2X system level evaluations in the 3GPP TR 37.885, once response from RAN4 WG on RAN1 LS is available
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