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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#92 meeting, the following working assumption [1] was reached:
· 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.
At RAN1#92bis meeting, the following agreement [2] was reached:
· 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.
· TBS scaling factor value is equal to =0.8
· 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
At RAN1#92bis meeting, the following working assumption [2] was reached:
· 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: OLE_LINK2]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.
[bookmark: OLE_LINK3]In this contribution, we discuss the detailed MCS table design, 1 reserved bit in SA to indicate transmission format, and soft buffer size.
[bookmark: _Ref129681832]Discussion 
Detailed MCS table design
Based on the working assumption, three new MCS indices (29 to 31) are to be defined. From our perspective, the corresponding ITBS must be chosen so that ITBS for MCS indexes 29-31 must be higher than for MCS index 28, and must be in increasing order. Looking at the ITBS in Table 7.1.7.2.1-1 of 36.213,TB sizes for ITBS 27-29 are actually lower than for ITBS 26. ITBS 30-32 are the next values and meet the constraint (rising order, and larger than for ITBS 26). The TBS for ITBS 32 are about 10-20% higher than for ITBS 26, thus with a scaling factor of 0.8 lead to a maximum spectral efficiency in the order of MCS28 without the scaling factor applied (albeit slightly higher, which we do not view as a negative).
[bookmark: OLE_LINK4]Proposal 1: Adopt the following table for Table 14.1.1-1 in TS26.213:
	MCS Index
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	Modulation Order
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	TBS Index
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	29
	6
	30

	30
	6
	31

	31
	6
	32



Note that further optimizations on the table could be performed in order to have more regular steps between MCSs. For instance MCSs 27 and 28 could be changed to ITBS 25 and 26, respectively. Then MCSs 29, 30 and 31 could use ITBS 29, 30 and 32, respectively. 
1 reserved bit in SA to indicate transmission format
One issue that remains to be discussed is whether a Rel-15 UE is always capable of transmitting using 64-QAM. If it is not the case, two UE capabilities are needed: one for indicating 64-QAM, and one for indicating rate-matching. This has two main drawbacks: first, it consumes two out of the three reserved bits of SCI format 1, thereby limiting future enhancement. Second, it also complicates the TX profiles that SA2 has agreed to define. Considering that for an embedded UE in a car, the RF requirements are easier to achieve since power consumption is not an issue, we propose to have a single capability indicating both 64-QAM transmission and rate-matching. The consequence is that only one of the reserved bits of SCI format 1 needs to be used to indicate the transmission format.
Proposal 2: 
· A single capability is used to indicate 64-QAM transmission and use of rate-matching for the last symbol
· A single one of the reserved bits is used in SCI format 1 to indicate the transmission format
Soft buffer size
The maximum number of coded bits per TTI can be calculated using maximum of 96 RBs for PSSCH using 64QAM modulation and rate matched to 9 symbols. The maximum number of coded bits is thus 96 x 12 x 6 x (14-4-1) = 62208. The maximum allowed gap between first transmission and retransmission is 15. Thus the UE has to buffer for 16 TTIs before start of decoding (i.e. when both of the redundancy versions of the first HARQ process are received). The total soft buffer size is then 16 TTI x Maximum coded bits per TTI = 16 x 62208 = 995328. Assuming transmission over 5 carriers, this leads to about 5 million bits needing to be stored.
Given that the amount of soft buffer memory is fairly small, RAN1 should leave it up to the implementation as how soft buffer is managed, just like it was done for Rel-14.
[bookmark: OLE_LINK8]Proposal 3: The sidelink buffer management is left up to the UE implementation. No limited buffer rate matching specified in TS36.212
Conclusions
Remaining details to support 64-QAM were discussed. We propose the following:
[bookmark: OLE_LINK6]Proposal 1: Adopt the following table for Table 14.1.1-1 in TS26.213:
	MCS Index
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	Modulation Order
[image: ]
	TBS Index
[image: ]

	29
	6
	30

	30
	6
	31

	31
	6
	32



Proposal 2: 
· A single capability is used to indicate 64-QAM transmission and use of rate-matching for the last symbol
· A single one of the reserved bits is used in SCI format 1 to indicate the transmission format
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 3: The sidelink buffer management is left up to the UE implementation. No limited buffer rate matching specified in TS36.212
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