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	Reason for change:
	In RAN1#91 meeting, the MCS-TBS problematic cases for PSSCH are discussed and RAN1 observed that UE selection of certain MCS-TBS configurations can lead to PSSCH decoding issues. The LS R1-1721299 which explains this issue is sent to RAN2. 
To resolve this issue, UE can’t select the values of MCS which may lead to PSSCH decoding issue. 
This CR is to add the allowed MCS values for V2X sidelink communication.


	
	

	Summary of change:
	Add the MCS values table 5.14.1.2.2-1for V2X sidelink communication. 

· For single transmission case, UE selects the MCS from the second colomn in table 5.14.1.2.2-1.
· For two transmissions case, UE may select one MCS value for two transmissions from the fourth column in table 5.14.1.2.2-1 or two MCS values for two transmissions from the second column and the third column in table 5.14.1.2.2-1 separately. Which option UE will use is up to UE implementation.
Impact analysis
Impacted functionality:
MCS selection for V2X sidelink communication

Inter-operability: 

If the network is implemented according to this CR while the UE is not, there is no       inter-operability issue.

If the UE is implemented according to this CR while the network is not, there is no inter-operability issue. 
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5.14.1.2.2
Sidelink process

The Sidelink process is associated with a HARQ buffer.

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is updated modulo 4.

New transmissions and retransmissions either for a given SC period in sidelink communication or in V2X sidelink communication are performed on the resource indicated in the sidelink grant as specified in subclause 5.14.1.1 and with the MCS configured by upper layers (if configured) unless selected below.

If the sidelink process is configured to perform transmissions of multiple MAC PDUs for V2X sidelink communication the process maintains a counter SL_RESOURCE_RESELECTION_COUNTER. For other configurations of the sidelink process, this counter is not available.
If the Sidelink HARQ Entity requests a new transmission, the Sidelink process shall:

-
for V2X sidelink communication in UE autonomous resource selection:

-
select a MCS which is, if configured, within the range that is configured by upper layers between minMCS-PSSCH and maxMCS-PSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped between minMCS-PSSCH and maxMCS-PSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) in the MAC PDU and the CBR measured by lower layers according to [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available. The MCS value shall be selected from the second or the fourth column in table 5.14.1.2.2-1 based on the selected amount of frequency resources;

NOTE:
MCS selection is up to UE implementation if the MCS or the corresponding range is not configured by upper layers. 
NOTE:
For V2X sidelink communication, when there is no overlapping between the chosen configuration(s) included in pssch-TxConfigList and chosen configuration(s) indicated in cbr-pssch-TxConfigList, it is up to UE implementation whether the UE transmits and which transmitting parameters the UE uses between allowed configuration(s) indicated in pssch-TxConfigList and allowed configuration(s) indicated in cbr-pssch-TxConfigList.
NOTE: 
For V2X sidelink communication, when the selected number of HARQ retransmissions is equal to 1, UE may select one MCS value for two transmissions from the fourth column in table 5.14.1.2.2-1 or two MCS values for two transmissions from the second column and the third column in table 5.14.1.2.2-1 separately. Which option UE will use is up to UE implementation.
-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
store the sidelink grant received from the Sidelink HARQ Entity;

-
generate a transmission as described below.

If the Sidelink HARQ Entity requests a retransmission, the Sidelink process shall:

-
generate a transmission as described below.

To generate a transmission, the Sidelink process shall:

-
if there is no uplink transmission; or if the MAC entity is able to perform uplink transmissions and transmissions on SL-SCH simultaneously at the time of the transmission; or if there is a MAC PDU to be transmitted in this TTI in uplink, except a MAC PDU obtained from the Msg3 buffer and transmission of V2X sidelink communication is prioritized over uplink transmission; and

-
if there is no Sidelink Discovery Gap for Transmission or no transmission on PSDCH at the time of the transmission; or, in case of transmissions of V2X sidelink communication, if the MAC entity is able to perform transmissions on SL-SCH and transmissions on PSDCH simultaneously at the time of the transmission:

-
instruct the physical layer to generate a transmission according to the stored sidelink grant with the redundancy version corresponding to the CURRENT_IRV value.

-
increment CURRENT_IRV by 1;
-
if CURRENT_IRV = 1 and the selected number of HARQ retransmissions is equal to 1and UE has decided to use two MCS values for two transmissions:

-
for V2X sidelink communication in UE autonomous resource selection:

-
select a MCS which is, if configured, within the range that is configured by upper layers between minMCS-PSSCH and maxMCS-PSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped between minMCS-PSSCH and maxMCS-PSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) in the MAC PDU and the CBR measured by lower layers according to [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available. The MCS value shall be selected from the third column in table 5.14.1.2.2-1 based on the selected amount of frequency resources;

NOTE:
MCS selection is up to UE implementation if the MCS or the corresponding range is not configured by upper layers. 
NOTE:
For V2X sidelink communication, when there is no overlapping between the chosen configuration(s) included in pssch-TxConfigList and chosen configuration(s) indicated in cbr-pssch-TxConfigList, it is up to UE implementation whether the UE transmits and which transmitting parameters the UE uses between allowed configuration(s) indicated in pssch-TxConfigList and allowed configuration(s) indicated in cbr-pssch-TxConfigList.
-
if this transmission corresponds to the last transmission of the MAC PDU:

-
decrement SL_RESOURCE_RESELECTION_COUNTER by 1, if available. 
Table  5.14.1.2.2-1: MCS values
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	1
	0-20
	0-20
	0-28

	2
	0-20
	0-20
	0-28

	3
	0-18
	0-8,11-15
	0-27

	4
	0-8,10-18
	0-8,11-15
	0-26

	5
	0-13,15-18
	0-8,11-15
	0-27

	6
	0-8,10-18
	0-8,11-15
	0-27

	7
	0-20
	0-20
	0-28

	8
	0-8,10-18
	0-8,11-15
	0-27

	9
	0-18
	0-8,11-15
	0-26

	10
	0-13,15-18
	0-8,11-15
	0-24,26-27

	11
	0-20
	0-20
	0-28

	12
	0-17
	0-8,11-15
	0-27

	13
	0-20
	0-20
	0-28

	14
	0-20
	0-20
	0-28

	15
	0-18
	0-8,11-15
	0-27

	16
	0-8,10-17
	0-8,11-15
	0-17,19-27

	17
	0-20 
	0-20
	0-28

	18
	0-18
	0-8,11-15
	0-26

	19
	0-20
	0-20
	0-28

	20
	0-9,11-14,16-18
	0-8,11-14
	0-24,26-27

	21
	0-20
	0-20
	0-28

	22
	0-20
	0-20
	0-28

	23
	0-20
	0-20
	0-28

	24
	0-17
	0-8,11-15
	0-26

	25
	0-12,14-18
	0-8,11-14
	0-21,23-25,27

	26
	0-20
	0-20
	0-28

	27
	0-9,11-17
	0-8,11-15
	0-19,22-24,26-27

	28
	0-20
	0-20
	0-28

	29
	0-20
	0-20
	0-28

	30
	0-8,10-18
	0-8,11-15
	0-22,24-27

	31
	0-20
	0-20
	0-28

	32
	0-9,12-17
	0-8,11-15
	0-17,19-27

	33
	0-20
	0-20
	0-28

	34
	0-20
	0-20
	0-28

	35
	0-20
	0-20
	0-28

	36
	0-8,10-18
	0-8,11-15
	0-19,22-26

	37
	0-20
	0-20
	0-28

	38
	0-20
	0-20
	0-28

	39
	0-20
	0-20
	0-28

	40
	0-9,11-14,16-17
	0-8,11-14
	0-24,26

	41
	0-20
	0-20
	0-28

	42
	0-20
	0-20
	0-28

	43
	0-20
	0-20
	0-28

	44
	0-20
	0-20
	0-28

	45
	0-13,15-17
	0-8,11-13,15
	0-22,24,26-27

	46
	0-20
	0-20
	0-28

	47
	0-20
	0-20
	0-28

	48
	0-17
	0-8,11-15
	0-23,25-27

	49
	0-20
	0-20
	0-28

	50
	0-12,14-15,17
	0-8,11-15
	0-21,24-27

	51
	0-20
	0-20
	0-28

	52
	0-20
	0-20
	0-28

	53
	0-20
	0-20
	0-28

	54
	0-9,11-14,16-17
	0-8,11-15
	0-19,23-27

	55
	0-20
	0-20
	0-28

	56
	0-20
	0-20
	0-28

	57
	0-20
	0-20
	0-28

	58
	0-20
	0-20
	0-28

	59
	0-20
	0-20
	0-28

	60
	0-8,10-13,15-18
	0-8,11-15
	0-19,22-27

	61
	0-20
	0-20
	0-28

	62
	0-20
	0-20
	0-28

	63
	0-20
	0-20
	0-28

	64
	0-9,12-17
	0-8,11-15
	0-17,19-27

	65
	0-20
	0-20
	0-28

	66
	0-20
	0-20
	0-28

	67
	0-20
	0-20
	0-28

	68
	0-20
	0-20
	0-28

	69
	0-20
	0-20
	0-28

	70
	0-20
	0-20
	0-28

	71
	0-20
	0-20
	0-28

	72
	0-8,10-17
	0-8,11-15
	0-27

	73
	0-20
	0-20
	0-28

	74
	0-20
	0-20
	0-28

	75
	0-11,13-15,17
	0-8,11-15
	0-27

	76
	0-20
	0-20
	0-28

	77
	0-20
	0-20
	0-28

	78
	0-20
	0-20
	0-28

	79
	0-20
	0-20
	0-28

	80
	0-14,16-17
	0-8,11-14
	0-27

	81
	0-7,9-14,16-18
	0-8,11-14
	0-27

	82
	0-20
	0-20
	0-28

	83
	0-20
	0-20
	0-28

	84
	0-20
	0-20
	0-28

	85
	0-20
	0-20
	0-28

	86
	0-20
	0-20
	0-28

	87
	0-20
	0-20
	0-28

	88
	0-20
	0-20
	0-28

	89
	0-20
	0-20
	0-28

	90
	0-13,16-17
	0-8,11-13,15
	0-26

	91
	0-20
	0-20
	0-28

	92
	0-20
	0-20
	0-28

	93
	0-20
	0-20
	0-28

	94
	0-20
	0-20
	0-28

	95
	0-20
	0-20
	0-28

	96
	0-8,10-17
	0-8,11-15
	0-27

	97
	0-20
	0-20
	0-28

	98
	0-20
	0-20
	0-28

	99
	0-20
	0-20
	0-28

	100
	0-20
	0-20
	0-28


The transmission of V2X sidelink communication is prioritized over uplink transmission if the following conditions are met:

-
if the MAC entity is not able to perform uplink transmissions and transmissions of V2X sidelink communication simultaneously at the time of the transmission; and 

-
if uplink transmission is not prioritized by upper layer according to [15]; and

-
if the value of the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization if thresSL-TxPrioritization is configured.
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