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1 Introduction
For NR-V2X MAC, there are still some left issues to be discussed, e.g. the determination on the remaining PDB for the PSSCH/PSCCH transmission required by PHY and SL CSI reporting MAC CE related aspects. In this contribution, we would like to discuss these issues. 
2 Discussion 
2.1 Remaining PDB (Packet Delay Budget)
During the email discussion after RAN1#98bis meeting, the following agreements are reached for mode-2 on resource selection window. 
	Email approval in [98b-NR-16]:
Agreements:

· For a given time instance n when resource (re-)selection and re-evaluation procedure is triggered 

· The resource selection window starts at time instance (n + T1), T1 ≥ 0 and ends at time instance (n + T2) 

· The start of selection window T1 is up to UE implementation subject to T1 ≤ Tproc,1
· T2 is up to UE implementation with the following details as a working assumption:

· T2 ≥ T2min
· If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB

· FFS other details of T2min including whether the minimum window duration T2min - T1 is a function of priority

· UE selection of T2 shall fulfil the latency requirement, i.e. T2 ≤ Remaining PDB

· A sensing window is defined by time interval [n – T0, n – Tproc,0) 

· T0 is (pre-)configured, T0 > Tproc,0 FFS further details

· FFS, if Tproc,0 and Tproc,1​ are defined separately or as a sum 

· FFS relation of T3, Tproc,0, Tproc,1 

· Time instances n, T0, T1, T2, T2min are measured in slots, FFS Tproc,0 and Tproc,1 on 



Based on the above RAN1 agreements highlighted in yellow and section 8.1.4 in TS 38.214 [1], the higher layer should provide the remaining PDB for the PSSCH/PSCCH transmission to the physical layer in NR V2X resource allocation mode-2. This remaining PDB is used in the physical layer to determine T2/T2min of the resource selection window from which the subset of resources would be selected. After selecting the subset of resources from the window, the physical layer will provide this subset of resources to the MAC layer. The MAC layer can then perform resource selection from the subset of resources for the PSSCH/PSCCH transmission. 
In order to provide the remaining PDB for the PSSCH/PSCCH transmission to the physical layer and also to perform resource (re)selection in the MAC layer taking this remaining PDB into account, the MAC layer should determine it first. 
As the resource selection in the MAC layer is intended for the transmission of one or multiple MAC PDUs, the MAC layer should consider the logical channel(s) and/or the MAC CE(s) (e.g. SL CSI reporting MAC CE) pending for transmission. We can take the sidelink logical channel(s) having data available for transmission and/or the triggered sidelink MAC CE into account for determining the remaining PDB for the PSSCH/PSCCH transmission, since only these sidelink logical channel(s) and/or sidelink MAC CE(s) are possible to be included in the MAC PDU for transmission in PSSCH. 
Proposal 1: Only the sidelink logical channel(s) with data available for transmission and/or the triggered sidelink MAC CE are considered for determining the remaining PDB for the PSSCH/PSCCH transmission. 

In our opinion, the following options can be considered for determining the remaining PDB for the PSSCH/PSCCH transmission. 
· Option 1: The remaining PDB for the PSSCH/PSCCH transmission can be the minimum value of the remaining PDB of the sidelink logical channel(s) and the latency bound for the sidelink MAC CE for a destination. 
· Option 2: The remaining PDB for the PSSCH/PSCCH transmission can be the remaining PDB of the highest priority logical channel or the latency bound for the highest priority sidelink MAC CE for a destination. Here, the priority of the sidelink MAC CE can be the priority in the resource allocation in LCP procedure or the L1 priority used for physical layer’s processing. 

Option 2 can guarantee the latency requirement for the highest priority logical channel/MAC CE, however, the latency requirement of the other logical channel(s) or MAC CE might not be satisfied. On the other hand, Option 1 selects the minimum remaining PDB/latency bound as the remaining PDB for the PSSCH/PSCCH transmission, thus can definitely meet the latency requirements for all the sidelink logical channel(s). Therefore, Option 1 is preferred. 
Proposal 2: The remaining PDB for the PSSCH/PSCCH transmission is the minimum value of the remaining PDB(s) of the sidelink logical channel(s) with data available and the latency bound of the triggered sidelink MAC CE for a destination. 

2.2 SL CSI reporting
2.2.1 SR and random access
In RAN2#109e meeting, there is the following agreement on SR configuration for SL CSI reporting:

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.

According to the current MAC specification, when a SR triggered by the SL CSI reporting is pending, a Random Access procedure on the SpCell would be initiated if the MAC entity has no valid PUCCH resource configured for the SR, e.g. in case of no PUCCH resource configured for the SR on the UE’s active UL BWP or PUCCH resource release on expiration of the TA timer, or if the number of the SR transmissions has reached the maximum number. Since SL CSI reporting would not trigger SL-BSR, neither Msg1 nor Msg3 during the random access procedure can inform the network that the UE is requesting sidelink resources if the UE has no SL-BSR triggered by SL LCH, so the network may not allocate sidelink resources for the UE in time and the SL CSI reporting may not be transmitted within the latency bound of SL CSI reporting required by RAN1. 
In order to make the network provide the sidelink resource for SL CSI reporting transmission in time, the following options can be considered. 
· Option A: the UE can inform the network that it is requesting sidelink resources in random access procedure if it has only SL CSI reporting for transmission. For example, random access preambles and/or PRACH resources in Msg1 may be used to indicate SL resource request, and the network can allocate SL grant directly in Msg2 to accelerate SL resource allocation. Alternatively, the SL CSI reporting can also trigger a SL-BSR and the SL-BSR included in Msg3/MsgA can indicate the sidelink resource request to the network. 
· Option B: SL CSI reporting is configured with one SR configuration which consists of a set of PUCCH resources for SR across each of the UE’s configured BWPs, to avoid a Random access procedure initiated due to no PUCCH resource configured for the SR on the UE’s active UL BWP. 
Option B is simple, however it may not avoid a Random Access procedure initiated in other cases, e.g. if there is no PUCCH resource due to TA timer expires or maximum SR transmission number is reached. On the other hand, Option A is applicable for all the cases. So Option A is preferred. 
Proposal 3: The UE informs the network that it is requesting sidelink resources in random access procedure if the UE has only SL CSI reporting in sidelink for transmission. 
2.2.2 MAC CE generation
In section 5.22.1.7 on CSI reporting in the current MAC specification [2], if the SL-CSI reporting has been triggered by a SCI and not cancelled and if the MAC entity has SL resources allocated for new transmission, a SL CSI reporting MAC CE would be generated. 
As the CQI and RI results is calculated in the physical layer based on the received SL CSI-RS which is transmitted together with the SCI triggering the SL CSI reporting by the TX UE and it may take some time for the physical layer to derive the result, it is proposed that the MAC layer should obtain the CQI and RI result from the physical layer and then generate the SL CSI reporting MAC CE. 
Proposal 4: The MAC layer obtains the CQI and RI result from the physical layer and then generates the SL CSI reporting MAC CE. 
For example, the MAC specification can be modified as below. 

	5.22.1.7
CSI Reporting

The Sidelink Channel State Information (SL-CSI) reporting procedure is used to provide a peer UE with sidelink channel state information as specified in clause 8.5 of TS 38.214 [7].
The MAC entity shall for each pair of the Source Layer-2 ID and the Destination Layer-2 ID:

1>
if the SL-CSI reporting has been triggered by a SCI and not cancelled:

2>
if the MAC entity has SL resources allocated for new transmission:
3>
obtain CQI and RI from the physical layer;

3>
instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.z;

3>
cancel the triggered SL-CSI reporting.

2>
else if the MAC entity has been configured by RRC to transmit using a SL-RNTI or SLCS-RNTI:

3>
trigger a Scheduling Request. 


2.2.3 sr-ProhibitTimer handling for SL CSI reporting
In RAN2#109-e meeting, there is the following agreement on SL CSI reporting: 
3:
Regardless of which destination the UE need to report Sidelink CSI for, the gNB may configure an SR configuration ID associated with the Sidelink CSI reporting for all unicast links of the UE. When the SR is triggered by the Sidelink CSI reporting of any destination, the UE shall use the SR configuration that is indicated by the associated SR configuration ID to transmit the SR.
4:
Working Assumption: The pending SR triggered according to the SL-CSI reporting for a destination shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate the SL-CSI reporting that have been triggered but not cancelled. 
From the above agreement, it can be seen that SL CSI reporting of all the destinations will be associated with the same SR configuration. Then SL CSI reporting of more than one destinations will trigger more than one SRs of the same SR configuration. In the example in Figure 1, both UE1 and UE2 may send SCIs triggering SL CSI reporting. Since UE3 has no allocated SL resource for new transmission, SL CSI reporting of UE1 triggers an SR1 and SL CSI reporting of UE2 triggers another SR2. Both SR1 and SR2 would use the same SR configuration (e.g with ID A) for transmission. 
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Figure 1

According to section 5.4.4 in the current MAC specification [2] below, for the pending SR1, for the SR configuration corresponding to SR1, after SR1 is instructed to PHY layer for transmission, sr-ProhibitTimer of the SR configuration is started, as highlighted in yellow. 
	As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.

1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:

(omitted)
4>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant;
4>
if SR_COUNTER < sr-TransMax:

5>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

5>
if LBT failure indication is not received from lower layers:

5>
increment SR_COUNTER by 1;

6>
start the sr-ProhibitTimer.
4>
else:

 (omitted)


Then for the pending SR2, for the same SR configuration, since sr-ProhibitTimer is running, SR2 will not be instructed to PHY layer for transmission. Only when sr-ProhibitTimer expires or is stopped (e.g. when the SL grant(s) can accommodate the SL-CSI reporting of UE1), i.e. sr-ProhibitTimer for the SR configuration is not running, SR2 can be instructed to PHY layer for transmission. Thus, the latency bound of SL CSI reporting (3-20ms) may be exceeded if sr-ProhibitTimer is relatively long or if the more destinations of SL CSI reporting are triggered. 
In order to transmit the SR(s) triggered by different destinations of SL CSI reporting timely, one option is that sr-ProhibitTimer is not configured or not started for the SR configuration associated with SL CSI reporting. By this option, after the first SR triggered by one destination of SL CSI reporting is instructed to PHY layer for transmission, the following SR transmissions triggered by different destinations of SL CSI reporting can still be instructed to PHY layer for transmission timely and the latency bounds of different destinations of SL CSI reporting can be satisfied. 
Proposal 5: For the SR configuration associated with SL CSI reporting, sr-ProhibitTimer is not configured or not started. 
3 Conclusion

In this contribution, we have discussed some remaining issues on NR-V2X MAC. We have the following proposals: 
Proposal 1: Only the sidelink logical channel(s) with data available for transmission and/or the triggered sidelink MAC CE are considered for determining the remaining PDB for the PSSCH/PSCCH transmission. 

Proposal 2: The remaining PDB for the PSSCH/PSCCH transmission is the minimum value of the remaining PDB(s) of the sidelink logical channel(s) with data available and the latency bound of the triggered sidelink MAC CE for a destination.
Proposal 3: The UE informs the network that it is requesting sidelink resources in random access procedure if the UE has only SL CSI reporting in sidelink for transmission. 
Proposal 4: The MAC layer obtains the CQI and RI result from the physical layer and then generates the SL CSI reporting MAC CE. 
Proposal 5: For the SR configuration associated with SL CSI reporting, sr-ProhibitTimer is not configured or not started. 
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