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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 this contribution, we will further discuss about the remaining issues of 64QAM modulation scheme in eV2X.
Discussion
2.1 Selection of scaling factor
In order to solve the problematic TBS blocks, scaling down to the current TBS values was proposed. By scaling down the TBS, a scaling factor () should be selected for the entire MCS-TBS table. In the Release-8 LTE, 2 symbols are used for DMRS, while 12 of 14 symbols are used for data transmission within a PUSCH subframe. For Release-15 LTE-V2X, when the first symbol is used for Automatic Gain Control (AGC), 8 out of 14 symbols are available for decoding; if not, 9 symbols are available for decoding. Since V2X is most likely under broadcast scenarios, the transmit UE should assume all of the receivers use the first symbol as AGC. Based on our analysis, selection on different scaling factors may cause different choices of TBS values selection. Currently, according to the working assumption made in RAN1 #90bis meeting, one scaling factor  is applied to all MCS values, while the number of PRB calculation equation can be expressed as:

Observation 1: Selection on different scaling factors may cause different choices of TBS values selection.
2.2 Selection of additional MCS/TBS values
However, according to the simulation results in [2], when scaling factor is less than 1, the system performance will be degraded, while the throughput is clearly 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 1a, 1b and 1c, different scaling factor can lead to variant TBS values, which results in different code rate and throughput. Even for one scaling factor, e.g. , TBS index 34 is scaled down and compared with TBS index 26 (MCS 28) without scaling, some TBS values are reduced while the rest are not. Therefore, how to down select TBS values from the Table depends on the selection of scaling factor.
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 1: The TBS values down selection could be based on the selection of scaling factor.
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)
	33A
	31

	I_TBS (I_MCS 30)
	32A
	32

	I_TBS (I_MCS 31)
	34
	33



2.3 Signalling indication
As it has been agreed in RAN1 #90bis, a Release 15 transmission UE shall use the Release 14 format when the message needs to be received by Release 14 UEs. When the message needs to be received by Release 15 UEs, an indication about the new features, such as 64QAM, should be explicitly notified in the SCI. The available reserved bits in the SCI format 1 can be used for this indication. How many bits needed depends on the number of new features that should to be indicated.
Proposal 3: Several of the reserved bits in the SCI format 1 can be applied for Release 15 new features indication.
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:
Observation 1: Selection on different scaling factors may cause different choices of TBS values selection.
Proposal 1: The TBS values down selection could be based on the selection of scaling factor.
Proposal 2: Table 1 could be applied as a possible way to select the three additional TBS values.
Proposal 3: Several of the reserved bits in the SCI format 1 can be applied for Release 15 new features indication.
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ANNEX: Simulation and calculation results
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Figure 1a. N_PRB vs. TBS with scaling factor 0.7
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Figure 1b. N_PRB vs. TBS with scaling factor 0.75
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Figure 1c. N_PRB vs. TBS with scaling factor 0.8
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