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1 Introduction
For NR-V2X, most issues on MAC have been resolved, while there are still some left small issues that can 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)
Based on RAN1 agreements in RAN1#98bis 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. 

In the current MAC specification, the term “remaining PDB” is captured without clear definition. In the offline email discussion in the last RAN2 meeting [2], some companies have the opinion that the remaining PDB can be left to UE implementation. However, as we know, the remaining PDB is related to the latency requirement of the V2X services. The latency requirement of certain V2X services might not be met if the remaining PDB for the PSSCH/PSCCH transmission is left to UE implementation. So, it is proposed that clear definition should be captured in MAC specification. 
Observation 1: The latency requirement of certain V2X services may not be met if the remaining PDB for the PSSCH/PSCCH transmission is left to UE implementation.
Proposal 1: The remaining PDB for the PSSCH/PSCCH transmission is defined in NR MAC specification.
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 2: 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 a 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. 

In Option 1 and Option 2, the remaining PDB of a SL logical channel(s) can be defined as the PDB of a QoS flow mapped to it minus the processing time of the packet(s) of the QoS flow in the higher layers. And the latency bound of a sidelink MAC CE can simply be the latency bound configured for SL CSI reporting. 
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 3: 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#110#e meeting, there is the following agreement on SR configuration for SL CSI reporting [3]:

45:
gNB configure one SR configuration ID associated with the Sidelink CSI reporting. (i.e. the “zero” case is not supported).

The intention of this agreement is to prevent random access from being initiated due to no SR configuration for SL CSI reporting when the UE has only SL CSI reporting for transmission. However, some clarifications may be needed. Currently, an SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells, and only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid. Thus, even though one SR configuration is configured for SL CSI reporting, if the SR configuration for SL CSI reporting does not include a PUCCH resource on the UE’s current active UL BWP, random access will still be initiated. In order to avoid random access to be initiated in this case, it is proposed that The SR configuration for SL CSI reporting can further consist of a set of PUCCH resources for SR across each of the UE’s configured BWPs. 
Proposal 4: The SR configuration for SL CSI reporting consists of a set of PUCCH resources for SR across each of the UE’s configured BWPs.
In addition, in the current MAC specification, when the number of the SR transmissions reaches the maximum number, random access will also be initiated. In this case, the network still cannot identify whether the UE is requesting resources for sidelink. It is proposed that RAN2 discusses whether this is an issue that needs to be addressed. Some options have been proposed in companies’ contributions to inform the network of the resource request for SL CSI reporting during random access, e.g. by means of Msg1 or Msg3 (e.g. SL CSI reporting can also trigger a specific SL-BSR). It can be further discussed which option can be adopted, if needed. 
Proposal 5: RAN2 is suggested to discuss whether to handle the case that RA is triggered due to the maximum number of SR transmissions.
2.2.2 MAC CE generation
In section 5.22.1.7 on CSI reporting in the current MAC specification [4], 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 are 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 results, 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 6: The MAC layer obtains the CQI and RI results 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 destination will trigger more than one SR 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. 
[image: image1.emf]UE1

UE3

S

CI

 

t

ri

g

g

er

i

n

g 

C

SI

 

r

e

p

or

ti

n

g

UE2

S

C

I

 

t

r

i

g

g

e

r

i

n

g

 

C

S

I

 

r

e

p

o

r

t

i

n

g 1) SL CSI reporting triggered for UE1-> trigger SR1 of SR configuration A

2) SL CSI reporting triggered for UE2-> trigger SR2 of SR configuration A


Figure 1

According to section 5.4.4 in the current MAC specification [2] shown below, for the pending 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 with 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 SL CSI reporting for more destinations are triggered. 
To transmit the SR(s) triggered by SL CSI reporting for different destinations timely, one option is that sr-ProhibitTimer is not configured or started for the SR configuration associated with SL CSI reporting. By this option, after the first SR triggered by SL CSI reporting for one destination is instructed to PHY layer for transmission, the following SR transmissions triggered by SL CSI reporting for different destinations can still be instructed to PHY layer for transmission timely. The latency bounds of SL CSI reporting for different destinations can then be satisfied. 
Proposal 7: For the SR configuration associated with SL CSI reporting, sr-ProhibitTimer is not configured or started.
3 Conclusion

In this contribution, we have discussed some remaining issues on NR-V2X MAC. We have the following proposals: 
Observation 1: The latency requirement of certain V2X services may not be met if the remaining PDB for the PSSCH/PSCCH transmission is left to UE implementation.
Proposal 1: The remaining PDB for the PSSCH/PSCCH transmission is defined in NR MAC specification.
Proposal 2: 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 3: 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 4: The SR configuration for SL CSI reporting consists of a set of PUCCH resources for SR across each of the UE’s configured BWPs.

Proposal 5:  RAN2 is suggested to discuss whether to handle the case that RA is triggered due to the maximum number of SR transmissions.
Proposal 6: The MAC layer obtains the CQI and RI result from the physical layer and then generates the SL CSI reporting MAC CE.
Proposal 7: For the SR configuration associated with SL CSI reporting, sr-ProhibitTimer is not configured or started.
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