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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The Tx UE behavior with respect to HARQ feedback was discussed in RAN1#99. Since no conclusion could be drawn, the issue has been left for RAN2 discussion. This document intends to provide a Tx UE side behavior with respect to HARQ operation 

2. Discussion
We list the Tx UE behavior in following steps. The green text have already been agreed and blue text needs to discussed/ agreed.

1. Reception of RRC configuration of V2X logical channel.
2. For each valid V2X grant (Mode 1, Mode 2)
a) LCH Restriction(s)
b) Selection of Destination
c) Selection of logical channels
· FB_enabled case
· FB_disabled case
d) Allocation of resources
e) Determination of Option 1 or Option 2 HARQ feedback (FFS in RAN1)
f) Determination of MCR (Minimum Communication Range)
3. Deliver the MAC PDU, and associated info to the lower layer.
4. Execution of Blind re-transmission(s)

We start from the first step and go in sequence to the next one.
Starting with the RRC configuration of V2X logical channel. Here the following agreement was reached in the RAN2#107bis:
	Agreed in RAN2#107 bis:
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.



As for the LCH restriction(s), we only have two restrictions in the running MAC CR; one checking if there’s SL data for transmission and sl-configuredSLGrantType1Allowed, if configured, is set to true for a particular logical channel. In Selection of Destination, the following is agreed in RAN2#108:
“For each new transmission, UE selects a Destination having the logical channel with the highest priority, among the logical channels having data available for transmission and having no mapping restrictions to a sidelink grant. Then, UE allocate the sidelink grant to the logical channels from the logical channel with the highest priority.”

Selection of logical channels
The proponents think that a SL DCI grant shall not influence LCH selection by dictating feedback enable/ disable for the entire TB. The most prioritized (critical V2X e.g. Broadcast if present) message should be the first to be selected for resource allocation in line with Uu principle; therefore we propose:
Proposal 1: The HF Enabled/ Disabled configuration of the highest priority LCH determining the destination will determine the HF Enabled/ Disabled for the entire TB.

Proposal 2: Select only those LCH of the selected destination having the same Feedback mode as determined for the entire TB. The LCP procedure is run on the resulting LCH procedure.


Two cases emerge depending on whether the determined HARQ Feedback (HF) is Enabled or Disabled for the entire TB:

FB_enabled: following two proposals can be straightaway drawn:

Proposal 3: If the “Feedback mode as determined for the entire TB” is “enabled”, SL feedback is requested in SCI from the receivers.

Proposal 4: In case a retransmission needs to be made, a NACK is signalled to gNB if the initial transmission was based on Mode 1 resource allocation and PUCCH resources for feedback are available (in the corresponding DCI).

However, if the initial transmission was based on Mode 1 resource allocation but PUCCH resources for feedback are NOT available (in the corresponding DCI), there are some limited possibilities on how the retransmission can be made, when required. First, the UE may not make any retransmissions in such case – and this obviously can’t be a good solution in view of the QoS requirement for reliability. As another very different option, the UE goes back to re-doing LCP and selects only those LCH that have feedback disabled. This is also not a good solution since this will go against the age old (Uu) principle that the highest priority logical channel is not allocated resource. So, we think of another possibility where the UE switches to Mode 2 based resource acquisition for making the retransmissions. When the functionality for Mode 1 and Mode 2 resource allocation has been specified, the switch to Mode 2 for re-transmissions can be done transparently to the receiver(s) and from the transmitter perspective would come for free i.e. without necessitating further specification. Therefore:
Proposal 5: In case a retransmission needs to be made, the UE switches to Mode 2 based retransmission(s) if the initial transmission was based on Mode 1 resource allocation but PUCCH resources for feedback are not available (i.e. Not provided in the corresponding DCI).


FB_disabled: here our understanding is that since the RRC configuration for HF disabled was configured for the highest priority LCH with data, the transmissions itself need to be reliable as well and at least the performance of LTE V2X should be attainable. Therefore, we think that RAN2 understanding would be that Blind retransmission(s) are to be made in this case. Therefore:

Proposal 6: If the “Feedback mode as determined for the entire TB” is “disabled”, blind retransmission(s) will be instructed to the Physical layer while submitting the corresponding TB.

Once the above details of the HARQ feedback mode has been decided, next the Allocation of resources needs to be made. Here we assume that Resources are allocated to the selected logical channel(s) of the selected Destination and HARQ feedback mode (enable/ disable) in the normal (e.g. Uu) way.

On the question of “Option 1 or Option 2 based HARQ feedback decision”, following was the agreement from RAN1#99:
	· FFS whether to have the following restriction. 
· Groupcast HARQ feedback option 2 is not used if X > Z*Y (Y denotes the number of PSFCH in a PRB).
· Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.



From RAN2 perspective as well the RAN1 FFS looks quite logical i.e, option 2 based feedback is used as long as the feedback resources are sufficient for receiving feedback from all the group members. Therefore:
Proposal 7: RAN2 confirm RAN1 that Option 2 based HARQ feedback is used when feedback based HARQ transmissions are to be made and PSFCH resources are sufficient for the group size indicated by the higher layer.

For “MCR determination”, Following was the agreement from RAN2#108 (Reno):
	“MAC multiplexing and TB generation is done transparently to MCR and for a given destination, highest corresponding MCR is indicated to L1.”



Finally, for “Delivering the MAC PDU”, following proposal is made:
Proposal 8: Deliver the MAC PDU, the sidelink grant, and either
· Instruct L1 for making Blind-retransmission(s); or,
· Indicate HF_Option1/ HF_Option2 and MCR to the lower layer. 

As the only remaining aspect of the Tx UE behavior for making Blind re-transmissions, following proposals on “Execution of Blind retransmission” are made:

[bookmark: _GoBack]If the dynamic grant contain resources for retransmission as well (agreement copied from RAN1#96bis below), according to the following agreement from RAN1#96 bis, the UE may either perform Blind retransmission when no PUCCH resource is included or, may still do HARQ feedback based re-transmission and indicate the final feedback (corresponding to the last retransmission) to the gNB if the PUCCH resource were included in the DCI.

	Agreements:
·         A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.




Further, if the dynamic grant contain resources for only single transmission, then the following proposals are made:

Proposal 9: If the PUCCH resource is signaled in the DCI for mode 1 dynamic grant containing single transmission resource and Tx UE decides to make Blind re-transmissions, it will signal „Nack“ back to the gNB (the Tx UE does not solicit any HARQ feedback from the Rx UE(s)).

Proposal 10: If the PUCCH resources are not available, the UE could autonomously switch to Mode 2 based Blind re-transmissions (the Tx UE does not solicit any HARQ feedback from the Rx UE(s)) when (further) retransmission(s) need to be made.

3. Conclusions
This contribution addressed the Tx UE behavior with respect to HARQ feedback that was discussed in RAN1#99 and then left to RAN2 to make decisions. The following proposals are made:
P1: The HF Enabled/ Disabled configuration of the highest priority LCH determining the destination will determine the HF Enabled/ Disabled for the entire TB.
P2: Select only those LCH of the selected destination having the same Feedback mode as determined for the entire TB. The LCP procedure is run on the resulting LCH procedure.
P3: If the “Feedback mode as determined for the entire TB” is “enabled”, SL feedback is requested in SCI from the receivers.
P4: In case a retransmission needs to be made, a NACK is signalled to gNB if the initial transmission was based on Mode 1 resource allocation and PUCCH resources for feedback are available (in the corresponding DCI).
P5: In case a retransmission needs to be made, the UE switches to Mode 2 based retransmission(s) if the initial transmission was based on Mode 1 resource allocation but PUCCH resources for feedback are not available (i.e. Not provided in the corresponding DCI).
P6: If the “Feedback mode as determined for the entire TB” is “disabled”, blind retransmission(s) will be instructed to the Physical layer while submitting the corresponding TB.
P7: RAN2 confirm RAN1 that Option 2 based HARQ feedback is used when feedback based HARQ transmissions are to be made and PSFCH resources are sufficient for the group size indicated by the higher layer.
P8: Deliver the MAC PDU, the sidelink grant, and either
· instruction for Blind-retransmission(s); or,
· Indicate HF_Option1/ HF_Option2 and MCR to the lower layer. 
P9: If the PUCCH resource is signaled in the DCI for mode 1 dynamic grant and Tx UE decides to make Blind re-transmissions, it will signal „Nack“ back to the gNB (the Tx UE does not solicit any HARQ feedback from the Rx UE(s)).
P10: If the PUCCH resources are not available, the UE could autonomously switch to Mode 2 based Blind re-transmissions (the Tx UE does not solicit any HARQ feedback from the Rx UE(s)).

4. References
