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1 Introduction
Prior to RAN2#109bis-e, an email discussion was kicked off to handle remaining MAC issues for NR V2X [1].  In this contribution, we discuss remaining issues on CSI reporting, and HARQ which were not addressed in that email discussion.
2 Remaining Aspects of CSI Reporting for NR V2X
In RAN1#99, RAN1 sent an LS to RAN2 defining a number of requirements for CSI reporting at the MAC layer [2]:

Regarding Sidelink CSI Reporting MAC CE agreed in RAN2, in order to avoid reporting an outdated CQI/RI, RAN1 is of the opinion that CQI/RI needs to be sent within a latency bound subject to the availability of its transmission (e.g., prioritization, congestion control, etc.). RAN1 agreed that the latency bound for Sidelink CSI Reporting MAC CE is configurable within a range of 3 – 20 ms, expressed in slots, where RAN1 will decide how the value is configured in the next meeting. RAN1 assumes that any MAC CE based reporting of CQI/RI will follow the same procedure in terms of sidelink resource allocation framework defined by RAN1, i.e. it is expected to be transparent to the physical layer.

Based on RAN1 requirements, a CSI report should be transmitted within a required latency that can range between 3 – 20ms.  Furthermore, the MAC layer should avoid reporting of outdated CQI reports, for example, in cases where the sidelink is congested and/or the sidelink resources cannot meet the latency requirements of the CSI report.  
Observation 1:
RAN1 requires sidelink CSI reporting MAC CE to be sent within a latency bound configurable between 3ms and 20ms.

Observation 2:
RAN1 requires MAC layer avoids reporting outdated CQI/RI.

In the RAN2 email discussion [1], most companies believe that the UE can determine the PDB of SL CSI report.  A number of issues were addressed for mode 1 and mode 2 based on knowledge of this PDB (e.g. reselection trigger, SR trigger, and cancelling CSI due to PDB of CSI).  However, some issues remain to be discussed.
In RAN2#109e, the following was agreed for SR trigger for CSI reporting [4]:
5:
Confirm the working assumption “For mode1 if there is no configured SL-resource, a SL CQI/RI reporting MAC CE may trigger SR and be mapped to one SR configuration” as an agreement. FFS for “zero” case.

Regarding the above FFS, having a CSI report mapped to zero SR configurations (i.e. allowing the network to not configure SR for CSI reporting) would result in a UE not being able to obtain resources for transmission of a CSI report.  This would degrade the performance of the unicast link, and should not be supported.  
Proposal 1: 
A SL CQI/RI report MAC CE is always mapped to an SR configuration (i.e. the “zero” case is not supported).
Another question is whether every CSI report triggered at the UE is always mapped to the same SR configuration, or whether we should support multiple SR configurations.  For a mode 1 UE, the network can ensure the latency of the SL CSI report is met by allocating resources according to the latency bound value.  Based on latest discussions in RAN1, the latency bound may depend on the speed of the UE, and should therefore be determined at the UE.  Since the network is unaware of the latency computed at the UE at a given time, it may not know the required latency for scheduling the resources.  
Observation 3:
The latency bound applicable to a CSI report is known/determined at the UE.

If a single SR configuration is used, the network may need to always allocate SL grants which meet the worst case 3ms latency.  Reporting of the latency is another option, but may require frequent transmissions by the UE if it changes latency bound often.  A more efficient way would be to have multiple SR configurations where each SR configuration is associated to a different latency at the UE.  The UE can then select the SR configuration associated with the latency bound when the CSI report is triggered.  This is analogous to how the NW can configured different SR configurations usable for eMBB and URLLC in NR Uu.
Proposal 2: 
A UE can be configured with multiple SR configurations for CSI report and the UE selects the SR configuration associated to the latency bound of the triggered CSI report.

3 HARQ Configuration for unicast and groupcast

RAN2 agreed to configure SL parameters via an SLRB configuration. However, RAN1 agreed to configure the maximum number of transmissions of a TB per L1 priority per CBR range of a resource pool [3]. As a result, the maximum number of transmissions for one TB depends on QoS characteristics and CBR, as it did in LTE.

Observation 4:
The maximum number of transmissions for one TB depends on QoS of the data and CBR of the resource pool. 

For unicast/groupcast, RAN1 has agreed to support both blind retransmission and HARQ-based retransmission. For data with certain QoS requirements (e.g. latency of 3ms), the UE may not be able to rely on HARQ feedback to perform retransmissions because of the latency associated with HARQ feedback and the configuration of the PSFCH resources (i.e. every 1, 2, or 4 slots). Instead, blind retransmission would be needed. 

Observation 5:
If HARQ feedback timeline cannot meet latency requirements for some data, that data can be mapped to an SLRB having HARQ feedback disabled.

Since the maximum number of retransmissions is determined based on SLRB/CBR configuration, the ability to meet the HARQ timeline for data for a specific SLRB will also change with CBR.  For example, data configured with 4 retransmissions and without HARQ feedback (because of HARQ timeline issues) may only be allowed to transmit 2 times (in high CBR) and as such HARQ can be enabled without issues in HARQ timeline. It would, therefore, make sense that HARQ enable/disable is also configured per measured CBR of the resource pool.
Proposal 3:
SL HARQ feedback enable/disable is configured per measured CBR.
4 HARQ feedback reporting in PUCCH

In the email discussion [1], most companies agreed to support the scenario in which a grant with PUCCH is provided, but the UE selects logical channels with HARQ feedback disabled to be transmitted in the grant.  However, if a TB with HARQ feedback disabled is transmitted in a grant with PUCCH, there is no feedback from the Rx UE to the Tx UE.  Whether to report ACK or NACK in the PUCCH resource needs to be discussed. 

Reporting HARQ ACK/NACK feedback in PUCCH will control whether the network allocates a grant for a retransmission of a TB or not.  For blind retransmissions, the UE can transmit up to a configured maximum number of retransmissions.  When HARQ is disabled, a UE can indicate HARQ NACK to the network to trigger additional grants for retransmissions as long as the maximum number of retransmissions is not reached.  When the maximum number of transmissions of a TB is reached, the UE should report HARQ ACK to not trigger any additional grants.   

Proposal 4:
When a TB with HARQ feedback disabled is transmitted in a SL grant having associated PUCCH, the UE reports HARQ NACK if it has not reached the maximum number of retransmissions for the TB.  Otherwise, it reports HARQ ACK.
5 Remaining Aspects on HARQ feedback in Groupcast
In the email discussion [1], a majority of companies are of the opinion that for option 1, if a TX UE is not aware of its location, the UE enables HARQ feedback without the distance-based operation.  In such case, the RX UE (regardless of its position) reports NACK in the common PSFCH resource when it fails to decode the TB.  
Another case which may require the use of option 1 without distance-based operation is when a LCH is configured without a range (i.e. no sl-TransRange in the radio bearer configuration).  This can occur when the associated QoS flow(s) do not have an associated range requirement and option 2 cannot be used (e.g., group information is not available).  For this scenario, since the data has no range requirement, it is assumed that the other QoS requirements should always apply and not be limited by any transmission distance.  The TX UE should therefore enable HARQ feedback without distance-based operation so that the RX UEs always report NACK on failure.
Proposal 5:
TX UE enables HARQ feedback without distance-based operation when the LCHs transmitted on a grant have no communication range configured.
According to current specifications, if LCHs with and without communication range are multiplexed in the same TB, the range of the TB is set to the highest range of the multiplexed LCHs having data included in the TB. In this case, QoS of the data associated with no range will not be met for the UEs outside the range signalined in the SCI.  Alternatively, if HARQ feedback without distance-based operation is always used in this case, it will cause unnecessary retransmissions, and limit the benefits of the distance-based operation.  For this reason, a UE should avoid multiplexing logical channels with range requirements into a TB that uses HARQ feedback without distance-based operation. 
Proposal 6:
The UE does not multiplex logical channels configured with range and logical channels configured without range together.

6 Conclusion
In this contribution, the following observation were made on remaining aspects of MAC in NR V2X:
Observation 1:
RAN1 requires sidelink CSI reporting MAC CE to be sent within a latency bound configurable between 3ms and 20ms.

Observation 2:
RAN1 requires MAC layer avoids reporting outdated CQI/RI.

Observation 3:
The latency bound applicable to a CSI report is known/determined at the UE.

Observation 4:
The maximum number of transmissions for one TB depends on QoS of the data and CBR of the resource pool. 

Observation 5:
If HARQ feedback timeline cannot meet latency requirements for some data, that data can be mapped to an SLRB having HARQ feedback disabled.

Based on these observations, the following conclusions were made:

Proposal 1: 
A SL CQI/RI report MAC CE is always mapped to an SR configuration (i.e. the “zero” case is not supported).

Proposal 2: 
A UE can be configured with multiple SR configurations for CSI report and the UE selects the SR configuration associated to the latency bound of the triggered CSI report.

Proposal 3:
SL HARQ feedback enable/disable is configured per measured CBR.
Proposal 4:
When a TB with HARQ feedback disabled is transmitted in a SL grant having associated PUCCH, the UE reports HARQ NACK if it has not reached the maximum number of retransmissions for the TB.  Otherwise, it reports HARQ ACK.

Proposal 5:
TX UE enables HARQ feedback without distance-based operation when the LCHs transmitted on a grant have no communication range configured.
Proposal 6:
The UE does not multiplex logical channels configured with range and logical channels configured without range together.
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