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Introduction
In this paper we propose alternate values for diversity gain for NR V2X to be used in the formula agreed to in the RAN#94-e[1]. Also, we propose a reference measurement channel and simulation assumptions which can be used to simulate the target REFSENS SNR requirement for NR V2X. 
Discussion
2.1 Diversity gain for NR V2X

In RAN4#94-e-bis diversity gain was discussed and two options of 3dB and 2.5dB were proposed [3]. Majority of the companies supported 3dB, therefore we ran simulations based on the assumptions we proposed for target SNR during last meeting. We compared 1X1 and 1X2 models for both ideal and real AWGN channel estimation models based on  SCS=30kHz (with Full RBs allocation LCRB), CBW= 10MHz, RB=20, modulation=QPSK and code rate of 1/3. 
[image: ]
Figure 1 – Results for AWGN ideal channel estimation (BW=10MHz)
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Figure 2 – Results for AWGN real channel estimation (BW=10MHz)

[bookmark: _GoBack]Results are given in figure1 and figure 2. We observe that with the perfect channel information (ideal channel estimation) the diversity gain from 2Rx compared to 1Rx is 3dB, however with the real channel estimation algorithm, due to estimation errors on channel gain, the theoretical limit of 3dB diversity gain cannot be achieved. From our simulation, only 2.5dB diversity gain is achievable even with ideal simulation settings including perfectly uncorrelated channels with no gain and NF imbalance, if channel estimation error is considered. 
Note that the IM term in the REFSENS equation only accounts for RF impairments and not channel estimation errors. Therefore, using a diversity gain of 3dB would be overly optimistic and would lead to the REFSENS being smaller than what can be achieved practically. It is suggested that a more practically achievable value of 2.5dB be used for the diversity gain in the NR V2X REFSENS formula given in [3]
Proposal 1: Use a value of 2.5dB for diversity gain for NR V2X REFSENS calculations



2.2 Simulation assumptions for REFSENSE target SNR for NR V2X
To derive the target SNR, RAN4 must first agree on the reference measurement channel and simulation assumptions. Based on NR Uu reference measurement channel for REFSENSE target SNR, we propose using the reference measurement channel and simulation assumptions given in table 1.
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	40

	Subcarrier spacing
	kHz
	30
	30
	30

	Allocated resource blocks
	
	20
	50
	100

	Subcarriers per resource block
	
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	MCS Index (Note1)
	
	4
	4
	4

	Number of DMRS per slot
	
	2
	2
	2

	Channel condition
	
	AWGN
	AWGN
	AWGN

	CP-OFDM symbols per slot (Note3)
	
	12
	12
	12

	Transport Block Size
	bits
	1224
	3624
	7552

	Transport block CRC
	Bits
	16
	16
	24

	LDPC base graph
	
	2
	2
	1

	Number of Code Blocks per Slot (Note 4)
	
	1
	1
	1

	Maximum number of HARQ transmissions
	
	1
	1
	1

	Payload size
	
	1224
	3624
	7552

	Binary Channel Bits per subframe
	Bits
	4080
	12000
	25200

	Total modulated symbols per slot (Note2)
	
	2040
	6000
	12600

	Note 1:      MCS Index is based on MCS table 5.1.3.1-1 defined in 38.214
Note 2:      The following resources are excluded for PSSCH transmission: 10RBs and 3 symbols allocated to PSCCH; 240 REs allocated to second stage SCI; 2 symbols allocated to PSSCH DMRS.
Note 3:      PSSCH allocation consists of 12 OFDM symbols, i.e., there is no PSFCH resource
Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 5:      Antenna configuration is 1x1

	



Table 1 – Reference measurement channel and simulation assumptions for NR V2X REFSENSE target SNR simulation

The target SNR will correspond to a throughput that is ≥ 95 % of the maximum throughput of the reference measurement channels as specified in table 1. 

Proposal 2: Use Reference measurement channel and simulation assumptions given in table 1 for NR V2X REFSENSE target SNR simulation.
Conclusion 
In this paper a new value for diversity gain for use in NR V2X REFSENS calculation is presented. Also, a reference measurement channel along with simulation assumptions are proposed for the simulation of NR V2X REFSENS target SNR. The following proposals are made.
Proposal 1: Use a value of 2.5 dB for diversity gain for NR V2X REFSENS calculations

Proposal 2: Use Reference measurement channel and simulation assumptions given in table 1 for NR V2X REFSENSE target SNR simulation.
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