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1 Introduction

In RRC parameter from RAN1#91bis [1], there is one FFS issue
	64-QAM
	213
	PSSCH_TXFormat
	New
	Indicates if the UE shall use Rel-14 format or the format introduced in Rel-15
	{0.1}
	0
	Up to RAN2
	36.331
	Support for 64-QAM. Note: the MCS vs. CBR  and MCS vs. speed tables may need to be updated. Details up to RAN2.


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#92bis [2]
Agreement

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.

Working Assumption
· 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
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 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.

Agreement
· TBS scaling factor value is equal to 
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This MCS / TBS table revision is because of not only the problematic MCS index defined in Rel-14, but also the introduction of 64QAM in Rel-15. 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 17-28, they are mapped to 16QAM in Rel-14, but mapped to 64QAM in Rel-15;

· For a same MCS index, even if they are mapped to the same modulation order, e.g., for MCS index 0-16, they are mapped to different TBS size for Rel-14/15, due to the 0.8 scaling factor used in Rel15;

Observation 1 A same MCS index is mapped to different modulation level and / or TBS size in Rel-15.
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

}

Observation 2 Rel-14 defines two tables for MCS control, one is based on speed and synchronization reference, and the other is based on CBR and PPPP.

The reason to have the two tables is that the MCS selection is dependent on the input factors of speed / synchronization reference / CBR / PPPP. In other words, to reach a targeted communication range, the applicable MCS level would be different depending on speed / synchronization reference / CBR / PPPP [xxx]. Considering Observation 1 that the MCS index actually have different modulation/TBS definition in Rel-14/15, the MCS selection (based on CBR / PPPP / speed / synchronization reference) should be configured accordingly as well.

Proposal 1 Different MCS index (for the sync-speed table, and the CBR-PPPP table) should be configured for Rel-14/Rel-15 considering the different Rel-14/15 MCS/TBS table definition.
For mode 3 operation, the current RRC operation has only specified an optional msc-r14 parameter along with the scheduling pool assigned by eNB (v2x-SchedulingPool-r14). When this parameter is not configured, the selection of MCS is up to UE implementation.

SL-V2X-ConfigDedicated-r14 ::= 



SEQUENCE
{


commTxResources-r14




CHOICE {



release







NULL,



setup







CHOICE {




scheduled-r14




SEQUENCE {





sl-V-RNTI-r14


C-RNTI,





mac-MainConfig-r14



MAC-MainConfigSL-r12,





v2x-SchedulingPool-r14


SL-CommResourcePoolV2X-r14 
OPTIONAL,
-- Need ON





mcs-r14






INTEGER (0..31)



OPTIONAL,
-- Need OR




logicalChGroupInfoList-r14

LogicalChGroupInfoList-r13




},
<text omitted>
Observation 3 For the anchored frequency, Rel-14 eNB configures an optional MCS value for mode 3 UE to follow. If not configured, MCS selection is up to UE implementation for mode 3 UE.
For the cross-carrier scheduling case, the IE “SL-InterFreqInfoListV2X-r14” does not contain any MCS-related parameters, just a single parameter: v2x-SchedulingPool-r14. Thus, the selection of MCS is either based on the same MCS configured for anchor frequency, or entirely left to UE implementation.
SL-InterFreqInfoListV2X-r14 ::=
SEQUENCE (SIZE (0..maxFreqV2X-1-r14)) OF SL-InterFreqInfoV2X-r14

SL-InterFreqInfoV2X-r14 ::= 

SEQUENCE {


plmn-IdentityList-r14



PLMN-IdentityList


OPTIONAL,

-- Need OP


v2x-CommCarrierFreq-r14 


ARFCN-ValueEUTRA-r9,


sl-MaxTxPower-r14




P-Max



OPTIONAL,

-- Need OR


sl-Bandwidth-r14




ENUMERATED {n6, n15, n25, n50, n75, n100}
OPTIONAL, 
-- Need OR


v2x-SchedulingPool-r14



SL-CommResourcePoolV2X-r14



OPTIONAL,
-- Need OR
<text omitted>
Observation 4 No specific MCS value is configured for Rel-14 mode 3 UE in cross-carrier scheduling case.
To resolve the MCS issue for Rel-15 mode 3 UE, there are two possible approaches:

· Option A Defined two MCS values, e.g., “mcs-r14” and “msc-r15”, for every carrier scheduled by eNB for mode 3 in the dedicated RRC signaling for mode-3 UE.

· Option B Not include any MCS-related parameters for mode-3 UE. Rel-15 Mode-3 UE MCS selection is completely up to UE implementation.   
Proposal 2 RAN2 to discuss to choose one of the following options for Rel-15 Mode 3 UE: 
Option A: Defined two MCS values, e.g., “mcs-r14” and “msc-r15”, for every carrier scheduled by eNB for mode 3 in the dedicated RRC signaling for mode-3 UE;
Option B: Not include any MCS-related parameters for mode-3 UE. Rel-15 Mode-3 UE MCS selection is completely up to UE implementation.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
A same MCS index is mapped to different modulation level and / or TBS size in Rel-15.
Observation 2
Rel-14 defines two tables for MCS control, one is based on speed and synchronization reference, and the other is based on CBR and PPPP.
Observation 3
For the anchored frequency, Rel-14 eNB configures an optional MCS value for mode 3 UE to follow. If not configured, MCS selection is up to UE implementation for mode 3 UE.
Observation 4
No specific MCS value is configured for Rel-14 mode 3 UE in cross-carrier scheduling case.


Based on the observations, we propose:
Proposal 1
Different MCS index (for the sync-speed table, and the CBR-PPPP table) should be configured for Rel-14/Rel-15 considering the different Rel-14/15 MCS/TBS table definition.
Proposal 2
RAN2 to discuss to choose one of the following options for Rel-15 Mode 3 UE:  Option A: Defined two MCS values, e.g., “mcs-r14” and “msc-r15”, for every carrier scheduled by eNB for mode 3 in the dedicated RRC signaling for mode-3 UE; Option B: Not include any MCS-related parameters for mode-3 UE. Rel-15 Mode-3 UE MCS selection is completely up to UE implementation.
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