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Introduction
In this contribution, we summarize remaining open aspects for support of 64-QAM transmissions for LTE-V2V communication in R15 based on review of contributions [1]-[8] submitted to the RAN1#92bis meeting. The majority of contributions discuss remaining opens based on working assumption made by RAN1 WG.
	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.


The following list of open design aspects were identified based on submitted contributions:
· Aspect 1. Whether to apply single or multiple TBS scaling factors depending on ITBS/IMCS values?
· Aspect 2. How to apply scaling, i.e. apply scaling to TBS entries or number of PRBs?
· Aspect 3. Value of TBS scaling factor?
· Aspect 4. Additional ITBS / IMCS table entries for 64 QAM transmission.
· Aspect 5. Additional control signaling.
Number of TBS Scaling Factors
One of the open issues remaining from the previous meeting is whether to use single TBS scaling factor or multiple scaling factors depending on ITBS/IMCS values. In majority of contributions, single scaling factor value is discussed. In addition, RAN1 made working assumption at RAN1#90bis that: One scaling factor is applied to all MCS values
Proposal for agreement
· Single TBS scaling factor value is applied (i.e. independently of ITBS/IMCS values).
How to Apply TBS Scaling Factor
Regarding how to apply TBS scaling factor, two options were discussed. The first option is to apply scaling factor to number of PRBs indicated by SCI. This option is assumed by majority of companies. The second option is the TBS table element-wise scaling discussed in [4].
Proposal for agreement
· Select solution from the following two options:
· Option 1: 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
,
· where  is the original total number of allocated PRBs according to 7.1.6 from 3GPP 36.213 LTE R14.
· Option 2: Apply scaling to the actual TBS value. FFS for details

TBS Scaling Factor Value
Values of TBS scaling factors proposed in contributions vary from 0.7 to 0.9. Majority of proposals (5 out of 7) are in the range from 0.7 to 0.8. Considering the well-known issues with problematic MCS indexes, we propose to select scaling factor in the range [0.7, 0.8]. In particular, scaling factor equal to 0.75 is a reasonable design option.
	Sources (References to tdocs)
	TBS Scaling Factor Value

	[1]
	0.7-0.8

	[2]
	NA

	[3]
	0.9

	[4]
	0.725

	[5]
	0.872

	[6]
	0.8

	[7]
	0.7

	[8]
	0.7


Proposal for agreement
· TBS scaling factor value is equal to 0.75

[bookmark: _Ref473567845]Modification of MCS/TBS Table
As for the number of additional three MCS indices, companies proposed quite diverse sets of indices summarized in Table 1. The proposed values are in general dependent on TBS scaling factor values.
[bookmark: _Ref511403894]Table 1: Summary of additional ITBS proposals
	IMCS
	Source [1]
ITBS
	Source [1]
ITBS
	Source [2]
ITBS
	Source [3]
ITBS
	Source [4]
ITBS
	Source [5]
ITBS
	Source [6]
ITBS
	Source [7]
ITBS
	Source [8]
ITBS

	
	
	
	NA
	
	
	
	
	
	

	29
	33A
	31
	NA
	30
	30
	30
	27
	30
	29

	30
	32A
	32
	NA
	31
	32
	31
	30
	32
	30

	31
	34
	33
	NA
	32
	34
	32
	33
	33
	31



Proposal for agreement
· Down select IMCS/ITBS table entries using proposals summarized in Table 1.
· The following option can be considered as a starting point for discussion
	IMCS
	ITBS

	
	

	29
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	30
	30

	31
	33



Additional Control Signaling
In order to avoid blind decoding of R14 and R15 PSSCH transmissions at the receiver side it was proposed to introduce additional signalling in SCI using reserved bits to indicate which transmission format/feature is applied by R15 UEs.
Proposal for 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
Others
Additional aspects discussed in contributions are:
· 0dB boosting of PSCCH in case of 64QAM PSSCH transmission 
· Capability related aspects: revise the minimum decoding requirements, including soft buffer size
In our view, at least capability related aspects should be discussed and finalized at the next RAN1 meeting.
Summary
In this contribution, we summarized proposals related to the support of 64QAM modulation for LTE-V2V communication. In order to progress this work, we propose to agree on proposals provided in this contribution.
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