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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK4]At the RAN1 #90bis meeting, the following agreement [1] for supporting 64-QAM was reached:
· Introduce a modified MCS table, with TBS scaling applied
· A value of 1 is not precluded for TBS scaling
· FFS scaling factor value, and if coding rates >0.932 are allowed
· WA: One scaling factor is applied to all MCS values
In this contribution, we discuss detailed design of MCS table and discuss whether the use of a scaling factor is needed. 
[bookmark: _Ref129681832]Discussion
Detailed MCS table design
It was agreed at RAN1#90bis to introduce a modified MCS table for Rel-15 V2X PSSCH. The main goal is to limit or eliminate code rate values higher than 0.931.
With the Rel-14 MCS table, the MCSs having MCS/TBS configurations with code rate higher than 0.931 are the following:
· MCS10 (e.g. (MCS10, 32PRBs, 5736bits, QPSK), (MCS10, 64PRBs, 11448bits, QPSK), etc.), 
· MCS18 (e.g. (MCS18, 25PRBs, 9144bits, 16QAM), (MCS18, 32PRBs, 11448bits, 16QAM), etc.),
· MCS19 and MCS20 (all MCS/TBS configurations),
· MCS24 (e.g. (MCS24, 4PRBs, 2152bits, 64QAM), (MCS24, 10PRBs, 5352bits, 64QAM), etc.), 
· MCS25 to MCS28 (all MCS/TBS configurations).
[bookmark: OLE_LINK2]Using Table 1 as the modified MCS table, all MCS/TBS configurations for MCS0 to MCS23 have code rates lower than 0.931 and can be supported for both single transmissions and 2 transmissions, thus there is no problem up to MCS23.  For MCS24 to MCS28, code rates lower than 0.931 are present. Thus, we suggest to use these MCSs for two transmissions only. 
The MCSs available for single transmissions are all contiguous, thus allowing easy scheduler operation.
[bookmark: OLE_LINK5]Proposal 1: Introduce Table 1 as the modified MCS table for Rel-15 V2X PSSCH.
· [bookmark: OLE_LINK10]Support MCS24 to 28 for two transmissions only.
[bookmark: OLE_LINK7]Table 1. Modified MCS table for V2X.
	MCS Index

	Modulation Order

	TBS Index


	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	 2  4
	 10  9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	4
	16

	18
	 4  6
	 17  16

	19
	 4  6
	 18  17

	20
	 4  6
	 19  18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25   
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26


Discussion on TBS scaling factor
One outstanding aspect of the RAN1#90b agreement is the TBS scaling factor. From our perspective, the TBS scaling factor should be 1:
1. With the modified MCS table and supporting MCS24 to MCS28 for two transmission only, the code rate higher than 0.931 issue is solved. Introducing an extra TBS scaling factor with value other than 1 is unnecessary. Performance benefits of adding a TBS scaling factor are unclear at this point
2. [bookmark: OLE_LINK11]Introducing an extra TBS scaling factor with value other than 1 will lead to more standardization work for an unclear performance benefit. TBS scaling factor with value other than 1 will change the TB size of a TBS/MCS configuration, thus modifies the code rate. Only the MCSs with higher than 0.931 code rate configurations need a higher modulation order in the modified MCS table. Thus, the TBS scaling factor will impact the selection of modulation switching point of the modified MCS table. To find the best scaling factor, different modified MCS tables need to be designed for different potential scaling factors. Introducing an extra TBS scaling factor with value other than 1 will lead to more evaluation and standardization work for an unclear performance benefit
[bookmark: OLE_LINK6]Proposal 2: the TBS scaling factor is set to 1.
Conclusions
[bookmark: _GoBack]In this contribution, we discuss detailed design of MCS table and discuss whether scaling factor is need. We propose the following:
Proposal 1: Introduce Table 1 as the modified MCS table for Rel-15 V2X PSSCH.
· Support MCS24 to 28 for two transmissions only.
Proposal 2: the TBS scaling factor is set to 1.
Table 1. Modified MCS table for V2X.
	MCS Index

	Modulation Order

	TBS Index


	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	 2  4
	 10  9

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14

	16
	4
	15

	17
	4
	16

	18
	 4  6
	 17  16

	19
	 4  6
	 18  17

	20
	 4  6
	 19  18

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25   
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26
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