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1 Introduction
In this paper we discuss the remaining issues on MAC for NR V2X.
2 Discussion
2.1 Sidelink configured grant
2.1.1 Sidelink configured grant timer
It was agreed in RAN1#100 meeting that [1]:
	Agreements:
· Only one new TB can be transmitted in one period of the configured grant.

· FFS any issue with retransmission spanning multiple periods

· The DCI scheduling the retransmissions uses the HARQ process ID corresponding to the first transmission of the TB, as agreed for Q2.


Within a configured grant period, one resource shall be configured for initial transmission of a TB and one or more resources can be configured for retransmission of the same TB. Meanwhile, RAN1 introduces a parameter of maximum number of times a TB can be retransmissions using the resources provided by the configured grant. Additional dynamic grant can be provided if NACK received by the gNB after the maximum number of times of retransmission using the resources provided by the configured grant for a TB is reached. 

If the gNB decides to provide additional dynamic grant for retransmission of the unsuccessfully delivered TB and the dynamic grant can across the configured grant period, the resource of the configured grant, which associated with the same HARQ process ID as the unsuccessfully delivered TB, should be prevented to be used for new transmission.
In NR sidelingk, explicit SL ACK/NACK on PSFCH is introduced for PSSCH transmission. The Tx UE is aware of decoding status of the transmitted MAC PDU at the Rx UE. Therefore, the Tx UE should not use the resource of the configured grant for new transmission as long as no ACK is received from the Rx UE for the previous transmission. 

On the other hand, it is the gNB that controls the maximum number of retransmissions of a TB. In case NACK is received on PUCCH from the Tx UE, which indicates the decoding failure of the TB, the gNB can still stop further transmissions of the TB by not allocating new SL grant for the associated HARQ process. In such case, the Tx UE should be allowed to use the resource from the configured grant of the same HARQ process for new transmission. However, the Tx UE will keep waiting for the gNB scheduling and this HARQ process and the corresponding resources cannot be used for any new transmission and thus being blocked.
In the uplink configured grant, configuredGrantTimer is defined per HARQ process and when the timer is running, UE is not allowed to use the resource of the same HARQ process from the configured grant for new transmission. A similar mechanism can be used to address the aforementioned issue in the sidelink configured grant. A new timer should be defined and the UE shall not use the corresponding HARQ process for new transmission when the timer is running.
Proposal 1: A sidelink configured grant timer is needed for NR V2X, similar to the configuredGrantTimer in uplink.

A remaining issue needs to be addressed is to define the events which trigger the (re)start and stop of the timer. Obviously, the UE should start or restart the timer upon reporting NACK to the gNB and stop the timer upon receiving ACK from the peer UE as illustrated in Figure 1. 
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Figure 1 sidelink configured grant timer for NR V2X
Proposal 2: the sidelink configured grant timer should be started upon reporting NACK to the gNB and stopped upon receiving ACK from the peer UE.
2.1.2 HARQ process number collision
RAN1 discussed the determination of HARQ process number for sidelink configured grant and whether there is an issue with collision of HPNs. RAN1 assumes that, if there is a problem with collision of HARQ process numbers, the issue will be addressed by RAN2. 
In configured grant, there is HARQ process number collision with retransmissions spanning multiple periods. However, the collision can be avoided if the resource of the same HARQ process number is prevented to be used for new transmission if the transmission of the previous TB is not completed. Thus, the UE can ensure a single HARQ process is only associated with one TB being transmitted and the HPN collision will not happen.
On the other hand, if the transmission of a TB cannot use the resource from different periods of a configured grant and dynamic grant for further retransmission is not allocated in time (e.g. an NACK is misinterpreted as a ACK on PUCCH or PUCCH resource is absent), there is potential transmission delay or unexpected failure of the TB, which inflicts harm to delay sensitive service. Thus, we propose that the transmission of a TB can use the resource from different periods of a configured grant.
Proposal 3: The transmission of a TB can use the resource from different periods of a configured grant.
2.2 CSI reporting MAC CE

Based on the agreement of RAN1#100bis-e as following, TX UE can send another CSI report trigger only after CSI report latency bound of the previous CSI report trigger sent [2].
	Agreements:
· The specification does not allows UE to send multiple CSI triggers with overlapping CSI report windows in a given unicast session.


The intension of the agreement is for TX UE to avoid to receive obsolete CSI report. However, in RAN2#109BIS-E [3], it is agreed that CSI reporting MAC CE can be multiplexed with data from logical channels enabling HARQ feedback and the whole TB is HARQ feedback enabled.
	Agreements:
5:
If a SL CSI Reporting MAC CE is multiplexed with data from logical channels, whether to enable or disable HARQ feedback for transmission of the MAC PDU depends on logical channel configuration about enabling or disabling HARQ feedback.


The RAN2 agreement will lead to reception of obsolete CSI reports at trigger side while some TBs including CSI report are successfully decoded after HARQ retransmission even though no triggers happened with overlapping CSI report windows. The following figure gives an example.
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Figure 2 example for obsolete CSI report reception 
Observation: Obsolete CSI reports are possibly received while CSI reporting MAC CE is multiplexed with data from HARQ feedback enabled logical channels.
In order to solve this problem, an SN field can be added into CSI reporting MAC CE. Then the TX UE can leverage the SN included to check if the CSI report is valid or not. Considering short RTT and maximum number of retransmission in PC5, a 4-bit field accommodating the SN is enough.

Proposal 4: An SN field is added into SL CSI reporting MAC CE.
3 Conclusion

In this contribution we discuss the remaining issues on MAC for NR V2X., and made the following proposals:
Proposal 1: A sidelink configured grant timer is needed for NR V2X, similar to the configuredGrantTimer in uplink.
Proposal 2: the sidelink configured grant timer should be start upon reporting NACK to the gNB and stop upon receiving ACK from the peer UE. 
Proposal 3: The transmission of a TB can use the resource from different periods of a configured grant.
Proposal 4: An SN field is added into SL CSI reporting MAC CE.
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