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1
List of Open Issues
List of open aspects for LTE V2V sidelink communication on MCS/TBS table and 64QAM support:
· Aspect 1. How to modify MCS table and what are the switching points to change modulation order?

· Aspect 2. The value of TBS scaling factor for PSSCH and whether/how to introduce it?

· Aspect 3. Problematic MCS indexes. Whether transmissions should be self-decodable for RV0?
· Aspect 4. SCI signalling details to indicate the use of LTE R15 rate matching and new MCS/TBS table for PSSCH.
· Aspect 5. UE capability - maximum transport block size and soft buffer requirements.

Current status: lack of consensus on the modulation order switching point and scaling factor for TBS. Companies have diverse views on whether RV0 should be self-decodable or not for all MCS indexes. In order to address open Aspects 1 & 2 RAN1 discussed additional evaluation criteria that should be used for further evaluation to discuss necessary modification of MCS/TBS table and TBS scaling factor.
2
Evaluation Criteria for Design Aspects 1 & 2
The following evaluation criteria were discussed for evaluation of MCS table and scaling factor design options:
· PSSCH spectrum efficiency vs SNR performance (where SNR is defined at 1% BLER)
· PSSCH low data rate considerations. Balanced performance between PSCCH and PSSCH at low MCS indexes
· Whether PSCCH is a limiting factor for low MCS indexes
· Granularity of SNR difference between adjacent PSSCH spectrum efficiency points (CDF of delta SNR)
· Peak spectral efficiency in case of retransmission
· May be evaluated at different relative speed values
· Spectrum efficiency vs SNR for RV2 only reception
· Half-duplex consideration
Design target for modified MCS table and TBS scaling factor:
· For each scaling factor simulated, the switching points in the MCS table should be optimized to have monotonic SNR-SE behavior.
Proposal 1
· Conduct additional evaluation to determine required modification for MCS table and TBS scaling factor in R15 using the following criteria:

· PSSCH spectrum efficiency vs SNR performance (where SNR is defined at 1% BLER)

· PSSCH low data rate considerations. Balanced performance between PSCCH and PSSCH at low MCS indexes

· Granularity of SNR difference between adjacent PSSCH spectrum efficiency points (CDF of delta SNR)

· Peak spectral efficiency in case of retransmission

· Spectrum efficiency vs SNR for RV2 only reception

3
Evaluation Assumptions to Address Aspects 1 & 2

The following evaluation assumptions are proposed to further study design options for modified MCS table and TBS scaling factor:
· Physical channel – separate analysis for PSCCH and PSSCH

· Spectrum efficiency/SNR for PSSCH takes into account power sharing with PSCCH (3dB PSD boosting for PSCCH over PSSCH)

· Number of TTIs – 1 TTI
· Puncturing assumption:
· Case 1 – The 1st symbol is punctured
· Case 2 – The 1st symbol is not punctured
· Number of PSSCH PRBs for PSSCH {8; 18}
· Channel model
· AWGN
· UMi NLOS relative speed {30, 120 km/h}
· TX assumption: 1 TX single port

· RX assumption: 2 RX, MMSE-MRC

· Practical channel estimation.

· No time and frequency offset for TX, but RX assumes its estimation and compensation
Proposal 2
· Conduct additional link level evaluations using assumptions in Section 3.
4
Discussion on Problematic MCS Indexes (1 TTI Case)
Companies have different view on whether new MCS table should enable self-decodable RV0 operation.
There is a consensus that MCS table should not have problematic MCS indexes in case of 2 TTI transmissions (i.e. reception of RV0 and RV2) assuming that puncturing is applied to the first symbol of initial transmission and retransmission at least for AWGN channel.
Proposal 3
· New MCS table should not have problematic MCS indexes in case of 2 TTI transmissions (i.e. reception of RV0 and RV2) assuming that puncturing is applied to the first symbol of initial transmission and retransmission.
4
Discussion on Signaling and Capability
Details of aspects 4 and 5 are dependent on ongoing discussions with respect to support of modified MCS Table, TBS scaling, R15 rate-matching and TxD schemes (if agreed) and can be discussed when more progress is made on the relevant topics.
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