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1.  Introduction
In this paper, we discuss two HARQ issues:
· How UE acquire SL HARQ configuration
· The impact of supporting mixed resource allocation mode to HARQ modelling/operation
2.  Discussion

2.1. Determination of HARQ configuration
In addition to legacy HARQ configuration such as the selection of MCS level and number of PRB for TB transmission, RAN1 specifies several HARQ feedback configurations as listed below:
· Enable or disable HARQ feedback
· For broadcast, there is no HARQ feedback
· For groupcast or unicast, HARQ feedback can be enabled or disabled
· Two HARQ feedback mode for groupcast, i.e., 
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits only HARQ NACK
· For option 2, each receiver UE may have distinct HARQ feedback channel
· Communication range: if a receiver UE is out of the communication range, then the receiver UE is not required to send HARQ feedback.
Since HARQ configuration indeed impacts the QoS performance, when performing MAC PDU multiplexing by SL LCP restriction, UE should further take the impact of HARQ configuration into consideration. For example, given the size of PSSCH and HARQ configuration, the coverage and block error rate is already determined, and therefore UE should not multiplex the traffic of a SLRB into the MAC PDU if range requirement cannot be satisfied.  

For a RRC connected UE, regardless of whether the UE is configured in mode 1 and/or mode 2, we think it is good for NW to control the HARQ configuration.

Proposal 1: For a RRC connected UE, HARQ configuration is controlled by the network (e.g. via dedicated signaling) regardless of the resource allocation mode.

In contrast, for a RRC idle UE, we prefer to follow legacy LTE baseline, i.e., up to TX UE implementation to decide the HARQ configuration. Of course the selected HARQ configuration should be able to satisfy the QoS requirement corresponding to those SLRB whose data is included in the MAC PDU to be transmitted.

Proposal 2: For a RRC idle UE (either IC or OOC), HARQ configuration is determined up to the TX UE implementation. 

After TX UE determines the HARQ configuration (either via dedicated signaling from NW or decided by TX UE itself) for a HARQ process, TX UE should deliver the Rx required HARQ configuration to the receiver UE. The Rx required HARQ configuration may include
· HARQ feedback information such as 
· HARQ feedback mode
· HARQ feedback resource
· Number of HARQ retransmissions
· Re-transmission number impacts the reliability and range [2][3]. In LTE it is fixed to at most 2 transmission for broadcast, while in NR, of course it should be configurable to support diverse applications.


Proposal 3: After deciding HARQ configuration, TX UE deliver Rx required HARQ information to the receiver UE, e.g. HARQ feedback mode or number of HARQ retransmission. 

Since the HARQ configuration is a per TB configuration, we prefer to be directly signal the Rx related parameter in SCI, as suggested in [4].

Proposal 4: The following two Rx related HARQ configuration is signaled via SCI: 
· For groupcast and unicast, the Rx parameter includes HARQ feedback mode
· For broadcast (FFS groupcast), the Rx parameter includes the number of HARQ transmissions

2.2. Support of mixed mode scheduling in the same SL carrier 
To support simultaneous mode 1 and mode 2 scheduling in the same SL carrier, several approaches are proposed, for example,
· Differentiated HARQ processes between mode 1 & mode 2 [5] 
· Separate HARQ entity for mode 1 and mode 2 [6]
· Separate MAC entity for mode 1 and mode 2 [7]

In our view, we prefer not to change current MAC modelling, i.e. keep one MAC entity per CG and one HARQ entity per MAC entity. Besides, we don't think it is flexible to differentiate HARQ processes between mode 1 & mode 2 – the NW or the TX UE may need to frequently change the number of HARQ processes for mode 1 and mode 2 upon traffic changes.

Instead, we propose to address the issue by consistent resource selection for retransmission. To be specific, each HARQ process can be used to transmit MAC PDU with either mode 1 or mode 2 resource. However, for each TB, only one mode can be applied, i.e. if new transmission of a TB uses mode 1 resource, then retransmission of this TB should only apply mode 1 resource.


Proposal 5: For each MAC PDU, UE apply the same resource allocation mode for new transmission and re-transmission.


3 Conclusion 
In this paper, we consider how UE determine the SL HARQ configuration, and how HARQ process support two resource allocation mode simultaneously. Based on discussion above, we propose

Proposal 1: For a RRC connected UE, HARQ configuration is controlled by the network (e.g. via dedicated signaling) regardless of the resource allocation mode.

Proposal 2: For a RRC idle UE (either IC or OOC), HARQ configuration is determined up to the TX UE implementation. 

Proposal 3: After deciding HARQ configuration, TX UE deliver Rx required HARQ information to the receiver UE, e.g. HARQ feedback mode or number of HARQ retransmission. 

Proposal 4: The following two Rx related HARQ configuration is signaled via SCI: 
· For groupcast and unicast, the Rx parameter includes HARQ feedback mode
· For broadcast (FFS groupcast), the Rx parameter includes the number of HARQ transmissions

Proposal 5: For each MAC PDU, UE apply the same resource allocation mode for new transmission and re-transmission.
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