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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A number of agreements were reached in the RAN2#107bis meeting regarding the HARQ support for M1 M2. There is also some overlap with RAN1 discussion on this topic. This contribution aims to address all such remaining issues regarding the Tx UE behavior for Mode 1 and Mode 2 V2X communication.

2. Discussion
First of all, starting with the following agreements of the last meeting:

8:	For unicast/groupcast, the network shall configure the HARQ enable/disable to Tx-UE:
	- For RRC_CONNECTED UEs: the gNB configure via RRC message.
	- For RRC_Idle/RRC_Inactive UEs: the gNB configure via SIB.
	- For OOC UEs: via pre-configure.
9:	RAN2 to support SL HARQ feedback enable/disable configures in SLRB level:
	- For both mode1&mode2 UEs: SLRB level in RRC message.
	- For Idle/Inactive/OOC UEs: SLRB level in SIB/pre-configuration message.

If strictly followed, this restriction may lead to a situation where the remaining grant can’t be occupied since there are no more LCHs that have the same configuration/ restriction with regards to HARQ feedback enable/ disable but there are LCH(s) that have data available for transmission but the different configuration/ restriction with regards to HARQ feedback enable/ disable for the same destination. In this case, we think it is better to maximize data transmission (as one of the age old principle) rather than use padding. This is certainly possible for the case where the remaining grant is occupied by LCH(s) not requiring feedback (whereas the LCH(s) already occupying this grant need HARQ feedback). For the other way round, when there is some remaining grant available and no other LCH with available data has HARQ feedback disabled, padding is used.
Proposal 1: Padding is used when it is determined that HARQ feedback is not to be sought and there is some remaining grant available and no other LCH with available data has HARQ feedback disabled.
Proposal 2: Data from the highest priority LCH(s) that has HARQ feedback disabled shall be included instead of Padding when it is determined that HARQ feedback is to be sought and there is some remaining grant available but no more LCH with available data has HARQ feedback enabled.
3. Transmitter UE behaviour
A possible transmitter UE behavior can be specified in two possible Alternatives:
Alternative#1
The following steps are proposed:
1. LCP procedure is run – catering to highest priority destination/ LCH(s). The highest priority destination is a destination corresponding to the highest priority logical channel for which data is available for transmission. For the selected destination LCP is run on all LCHs that have data available for transmission irrespective of if the HARQ feedback is enabled for disabled for them.

2. Determination of if Blind Retransmission(s), BR could be useful when the PDB (of the highest priority logical channel included) is quite small and therefore not much room for HARQ feedback based retransmission, and the reliability required is still quite high? Tx MAC can decide this based on:

Latency (derived from PQI) or more precisely Remaining PDB such that the remaining PDB may not allow for more than 1 (re)transmission (or 2), keeping in mind the subcarrier spacing in use for PSCCH, PSSCH and PSFCH; or, alternatively when PQI has certain specified/ (pre)configured values from the table 5.4.4-1 of TS 23.287
And,
Reliability (of the highest priority logical channel included); is higher than a certain threshold or alternatively when PQI has certain specified/ (pre)configured values from the table 5.4.4-1 of TS 23.287.

Further, Channel Condition/ CBR and Group size may also be taken into account while determining BR requirement. Here for a very big group it might be more sensible to do BR since the probability that one or the other UE might require retransmission is higher compared with that of a smaller group. In a congested channel (CBR higher than a certain threshold) it might be sensible to avoid BR if Latency or more Remaining PDB is sufficient to allow for certain retransmissions.
If the Tx UE determines that blind retransmission(s) needs to be made, it will set a variable BR_Needed to TRUE and go to Step 4 directly.
Determination of Blind (Re)-transmission is made for initial transmission as well as for retransmission of the TB.

3. HF and HF Option determination: If there’s at least one LCH with HF enabled (based on RRC Configuration or pre-configuration for a OOC UE), the Tx UE sets the variable HF_Needed to TRUE, else to FALSE.

3.1. If the HF_Needed variable is set to TRUE, Tx UE checks if there are sufficient amount of PSFCH resources available for Option 2 based HARQ Feedback 
· If yes, set the HF_OPTION to Option_2
· Else, set the HF_OPTION to Option_1

4. Select MCR [1]: as one option this is the MCR Corresponding to the highest priority logical channel; or, as another option, this is the highest MCR Corresponding to any logical channel that is part of the TB.

5. Indicate to physical layer the following while submitting the MAC TB
· Variables HF_Needed, HF_OPTION or variable BR_Needed
· MCR

6. The transmitter UE sends a 2 bits indication in PSCCH to the receiver UE(s) with one of the following content depending on what MAC signalled to the Physical layer:

00: Blind Retransmission (assuming the number of Blind Retransmissions is known to the receiver using specification/ upper layer configuration or pre-configuration)
01: HF_OPTION_1
10: HF_OPTION_2
11: No further transmission of the corresponding PSSCH to be made – receiver can clear its soft buffer after attempting to decode the corresponding PSSCH.

If the number of Blind Retransmissions is not known to the receiver, this needs to be dynamically signalled as well in the PSCCH. There are many Alternatives to do that and the easiest is to use a separate indication for signaling number of Blind Retransmissions. In another possibility, two bits can be used in an example manner like below:
00: ‘x’ Blind Retransmission
01: HF_OPTION_1
10: HF_OPTION_2
11: ‘y’ Blind Retransmission

7. Transmitter UE makes the transmission (PSCCH followed by PSSCH) to receiver UE(s), if feedback is sought waits and collects all feedback. If a retransmission is required, indicates NACK to gNB if PUCCH resources were granted; else (mode2 based transmission or no PUCCH resources were granted), the transmitter initiates resource selection for retransmission or uses a reserved resource retransmission. If PUCCH resources were granted but Transmitter UE did not seek HARQ feedback, it will indicate ACK to gNB.
Alternative#2
This Alternative consists of following steps:
1. A determination of HARQ feedback needed is made to check if a HARQ feedback is to be sought for the next transmission (before running LCP). This determination could be based on:

· In case of Mode1: Explicit or Implicit signaling in Mode 1 SL Grant (DCI). Implicit signaling is based on the inclusion of PUCCH resources in the DCI for sending HF back to the gNB. Therefore, whether HARQ feedback is to be requested by the transmitter UE is based on the network recommendation for the same. 
Next, Tx UE selects a destination corresponding to the highest priority logical channel that has data available for transmission and has the same HARQ feedback restriction/ configuration (i.e. HF enabled or disabled) as recommended by the DCI providing SL grant.

· In case of Mode1 as well as Mode2: Tx UE determination of whether the highest priority destination (i.e. destination corresponding to the highest priority logical channel for which data is available for transmission) requires HF or not. This can be used in Mode 1 as well if DCI can’t signal this (finally from the specification perspective when no provision is made in DCI signaling to indicate if Tx UE should seek feedback).

2. LCP procedure is run – For LCP consider only the logical channels that have the HF enabled or disabled, as the case may be from the first step for the selected destination.

Determination of if Blind Retransmission(s), HF_OPTION, MCR, Step 5, Step 6 and Step 7 of the first Alternative (Alternative#1) are executed in a similar fashion.

Comparison of the two Alternatives
Alternative#1 has the benefit that it caters to highest priority destination and allocates grant in priority order for the selected destination. This is closer to current MAC LCP behavior and requires fewer changes. 
This alternative has the demerit that sometimes the PUCCH resources may go wasted when the transmitter UE did not seek feedback from the receiver(s) because of blind retransmissions or no LCH with HARQ feedback were included. In this case an ACK could be signaled in PUCCH that at least assures gNB that no more retransmission is required (and DCI was successfully received the Tx UE).
Alternative#2 does not waste the PUCCH resources in most cases unless the Tx UE determines to perform Blind retransmissions.
This alternative has the demerit that it may not sometimes cater to highest priority destination and may not always allocate grant in priority order for the selected destination.

Therefore, the Proponents propose to agree on a Transmitter UE behavior based on Alternative#1. Following proposals are made as a result:
Proposal 3: Tx UE determines the highest priority destination, i.e. a destination corresponding to the highest priority logical channel for which data is available for transmission. 
Proposal 4: For the selected destination LCP is run on all LCHs that have data available for transmission irrespective of if the HARQ feedback is enabled for disabled for them.
Proposal 5: UE next determines if Blind (re)transmissions need to be made. For this purpose Latency (derived from PQI) or Remaining PDB and Reliability of the highest priority logical channel included is used.
Proposal 6: If there’s at least one LCH with HF enabled (based on RRC Configuration or pre-configuration for a OOC UE), the Tx UE decides to seek HARQ feedback.
Proposal 7: If the Tx UE decides to seek HARQ feedback, it checks if there are sufficient amount of PSFCH resources available for Option 2 based HARQ Feedback; when yes, HF OPTION is set to Option 2, otherwise to Option 1.
Proposal 8: MCR is determined as the highest MCR Corresponding to any logical channel that is part of the TB.
Proposal 9: MAC indicates to physical layer the following while submitting the MAC TB
-	Either HF Needed and corresponding HF OPTION (1 or 2) or Blind transmissions needed
-	MCR
4. Conclusions
This contribution addressed all remaining issues regarding the Tx UE behavior for Mode 1 and Mode 2 V2X communication and following proposals are made:
Proposal 1: Padding is used when it is determined that HARQ feedback is not to be sought and there is some remaining grant available and no other LCH with available data has HARQ feedback disabled.
Proposal 2: Data from the highest priority LCH(s) that has HARQ feedback disabled shall be included instead of Padding when it is determined that HARQ feedback is to be sought and there is some remaining grant available but no more LCH with available data has HARQ feedback enabled.
Proposal 3: Tx UE determines the highest priority destination, i.e. a destination corresponding to the highest priority logical channel for which data is available for transmission. 
Proposal 4: For the selected destination LCP is run on all LCHs that have data available for transmission irrespective of if the HARQ feedback is enabled for disabled for them.
Proposal 5: UE next determines if Blind (re)transmissions need to be made. For this purpose Latency (derived from PQI) or Remaining PDB and Reliability of the highest priority logical channel included is used.
Proposal 6: If there’s at least one LCH with HF enabled (based on RRC Configuration or pre-configuration for a OOC UE), the Tx UE decides to seek HARQ feedback.
Proposal 7: If the Tx UE decides to seek HARQ feedback, it checks if there are sufficient amount of PSFCH resources available for Option 2 based HARQ Feedback; when yes, HF OPTION is set to Option 2, otherwise to Option 1.
Proposal 8: MCR is determined as the highest MCR Corresponding to any logical channel that is part of the TB.
Proposal 9: MAC indicates to physical layer the following while submitting the MAC TB
-	Either HF Needed and corresponding HF OPTION (1 or 2) or Blind transmissions needed
-	MCR  
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