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Introduction
In the RAN1#92 meeting [1] of eV2X, the following working assumption was achieved for supporting 64QAM modulation scheme.
	[bookmark: _GoBack]Working assumption
· TBS scaling (<1) is applied with additional MCS indices in ‘Modulation and TBS index table’ 
· Number of additional MCS indices is three
· Additional TBS values which will be down-selected from Table 7.1.7.2.1-1 in 36.213
· FFS downselected TBS values
· Select the scaling factor <1 so as to avoid reducing the peak SE (after adding additional MCS values above 28) compared to MCS 28 with scaling factor 1
· FFS the exact scaling factor. 


In the RAN1#92bis meeting [2] of eV2X, the following agreements and working assumption were achieved for supporting 64QAM modulation scheme.
	Agreement
The following working assumption is confirmed
· Single TBS scaling factor value is applied (i.e. independently of ITBS/IMCS values) to all numbers in the table.
Working Assumption
· Scaling factor is applied to the number of PRBs derived from SCI
· Actual TBS value is derived by using scaled number of PRBs defined by the following equation

,
· 
[bookmark: MTBlankEqn]where  is the original total number of allocated PRBs according to 7.1.6 from 3GPP 36.213 LTE R14.
· No new TBS values are introduced.
Agreement
· 
TBS scaling factor value is equal to =0.8
Agreement
· Agree to use reserved bit(s) in SCI format to indicate R15 PSSCH transmission format/features
· Further discuss whether it is needed to separately indicate specific features (e.g. rate-matching, 64-QAM support) or transmission format


In this contribution, we will further discuss about the remaining issues of 64QAM modulation scheme in eV2X.
Discussion
2.1 Application of scaling factor
According to the agreement made in RAN1#92bis meeting, a single TBS scaling factor value 0.8 is applied to all numbers in the table. How to apply the scaling factor to the number of PRBs is still working assumption. Currently, the scaling factor can be applied to the TBS table proposed by some contributions. One is stated as in the working assumption that the number of PRB is scaled down [3], while the other method is based on TBS values scaled down [4]. Scaling down on number of PRB is much easier to operate than scaling on the exact TBS values. The proposed method in [4] introduced segmented TBS values range for selection according different scaled TBS values, which also increase the complexity. Besides, directly scaling down to the TBS value is calculated as an approximate value, and the final TBS value (TBSnew) should be determined as the nearest integer to TBSnew. With considering above analysis, scaling on the number of PRB is more preferred.
Proposal 1: Confirm on the working assumption that the scaling factor is applied to the number of PRBs derived from SCI.
2.2 Selection of additional MCS/TBS values
However, according to the simulation results in [1], when scaling factor is less than 1, the peak throughput will be degraded with the TBS scaled down. In order to avoid reducing the peak spectrum efficiency compared to MCS 28 without scaling down, the additional TBS values should be selected accompanied with an appropriate scaling factor . According to our calculation as demonstrated in ANNEX Figure 1, when the scaling factor is 0.8, the TBS values are re-selected with scaling down on the number of PRBs. It can be observed that the TBS values without scaling for MCS index 28 is almost overlapped with that of TBS index 32A with scaling factor 0.8. 
In case of 2 TTI transmission (reception of RV0 and RV2), new MCS table should not have problematic MCS indexes, and TBS table should not have problematic TBS values that cannot be decoded. Based on our previous simulation results, this requirement can be fulfilled with the new MCS table.
Proposal 2: Table 1 could be applied as a possible way to select the three additional TBS values.
Table 1. TBS values down selection according to the relative scaling factor ranges
	
	

	I_TBS (I_MCS 29)
	30

	I_TBS (I_MCS 30)
	31

	I_TBS (I_MCS 31)
	32A


Conclusion
In this contribution, further discussion and analysis based on the simulation results and agreements in the last meeting were given, and this contribution provides the following observations and proposals:
Proposal 1: Confirm on the working assumption that the scaling factor is applied to the number of PRBs derived from SCI.
Proposal 2: Table 1 could be applied as a possible way to select the three additional TBS values.
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ANNEX: Simulation and calculation results
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Figure 1. N_PRB vs. TBS with scaling factor 0.8
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