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1 Introduction

In WID RP-170798, one of the objectives defined for eV2x is
Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

b) 64QAM;
In this contribution, we discuss the impact due to MCS table revision.
2 Discussion
Triggered by the objective on 64QAM, based on RAN1 agreement from RAN1#90bis
Agreement: 
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
Note: for communication of Rel-15 UEs with Rel-14 UEs, the Rel-14 MCS table is used
Due to the problematic MCS index defined in Rel-14, and also due to the introduction of 64QAM in Rel-15, RAN1 is working on a new MCS table. The result is for a same MCS index, the mapped MCS scheme is different in Rel-15 compared to Rel-14. In other words, for MCS index 10, 17-28, they are not valid MCS schemes in Rel-14 since the coding rate is larger than 0.93, so the error is to be corrected in Rel-15 by mapping the MCS index to a higher modulation order (e.g., change QPSK to 16QAM or change 16QAM to 64QAM).
Observation 1 MCS table is re-defined in Rel-15, so that same MCS index is mapped to different modulation level in Rel-15.
An example is provided in Table 1, where the revised MCS schemes are highlighted. Please note that although the TBS size is not changed in Table 1, RAN1 is also discussing whether to do scaling on TBS size.

Observation 2 Re-definition of TBS size is under discussion in Rel-15, so that same MCS index may be mapped to different TBS size in Rel-15.
Table 1 An example of modulation table for Rel-15 PSSCH  
	MCS Index
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for Rel-14
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	0
	2
	2

	1
	2
	2

	2
	2
	2

	3
	2
	2

	4
	2
	2

	5
	2
	2

	6
	2
	2

	7
	2
	2

	8
	2
	2

	9
	2
	2

	10
	2
	4

	11
	4
	4

	12
	4
	4

	13
	4
	4

	14
	4
	4

	15
	4
	4

	16
	4
	4

	17
	4
	4

	18
	4
	6

	19
	4
	6

	20
	4
	6

	21
	4
	6

	22
	4
	6

	23
	4
	6

	24
	4
	6

	25
	4
	6

	26
	4
	6

	27
	4
	6

	28
	4
	6


In Rel-14, two tables are defined to regulate MCS selection:

A) A CBR-PPPP table is introduced to regulate the L1 parameter setting for different case of CBR / PPPP value, including parameter setting of transmission power, CR limit, sub-channel number, re-transmission number and MCS level. And

B) A speed-sync table is introduced to regulate the L1 parameter setting for different case of UE speed / sync reference type, including parameter setting of sub-channel number, re-transmission number and MCS level, 

SL-CBR-PSSCH-TxConfig-r14 ::=

SEQUENCE {


cr-Limit-r14




INTEGER(0..10000),


tx-Parameters-r14



SL-PSSCH-TxParameters-r14
}
SL-PSSCH-TxParameters-r14 ::=

SEQUENCE {


minMCS-PSSCH-r14


INTEGER (0..31),


maxMCS-PSSCH-r14


INTEGER (0..31),

minSubChannel-NumberPSSCH-r14

INTEGER (1..20),


maxSubchannel-NumberPSSCH-r14

INTEGER (1..20),


allowedRetxNumberPSSCH-r14
ENUMERATED {n0, n1, both, spare1},


maxTxPower-r14



SL-TxPower-r14



OPTIONAL


-- Cond CBR

}

Due to the MCS table modification in Rel-15, there could be different options:

· Alt-1 - Reuse the two tables in Rel-14: in this case, for the same environment (UE speed, sync reference type, CBR value, PPPP value), it would result into same MCS index selection, but actually different modulation order (FFS whether different TBS) for Rel-14 than Rel-15. 

· Alt-2 - Amend the two tables in Rel-15: in this case, assuming the existing tables are applicable to Rel-14 UEs only, additional MCS restriction is to be defined for Rel-15 (at least for the MCS indexes which have different definition in Rel-14 and Rel-15).

Alt-1 relies on smart Rel-14 UE implementation to solve the mismatch, i.e., for a table configuring MCS index 10 and / or 18-28, it assumes that a smart Rel-14 UE implementation would not choose to use the problematic MCS index. Otherwise, network needs to restrict the MCS interval configuration [minMCS-PSSCH, maxMCS-PSSCH] to avoid problematic MCS index of 10/18-28. On the contrary, Alt-2 has no concern on legacy UE implementation / backwards compatibility issue. Therefore, we have slight preference on Alt-2 above.

Proposal 1 RAN2 discuss the usage of Rel-14 speed-sync table and Rel-14 CBR-PPPP table considering the re-defined Rel-15 MCS table for eV2x.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
MCS table is re-defined in Rel-15, so that same MCS index is mapped to different modulation level in Rel-15.
Observation 2
Re-definition of TBS size is under discussion in Rel-15, so that same MCS index may be mapped to different TBS size in Rel-15.


Based on the observations, we propose:
Proposal 1
RAN2 discuss the usage of Rel-14 speed-sync table and Rel-14 CBR-PPPP table considering the re-defined Rel-15 MCS table for eV2x.
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