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1 Introduction
During the email discussion after RAN1#98bis meeting, the following agreements are reached for mode-2 resource allocation on resource (re-)selection and re-evaluation procedure: 
	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 



In addition, in TS 38.214 [1], RAN1 has specified the following description on the UE behavior for determining the subset of resources to be reported to the higher layer: 
	8.1.4
UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2

In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
-
the resource pool from which the resources are to be reported;

-
L1 priority, [image: image2.png]pTiOTy



;

-
the remaining packet delay budget;
-
the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, [image: image4.png]


;

-
optionally, the resource reservation interval, [image: image6.png]esvp T



, in units of ms. 


From the highlighted text above in yellow, it can be seen that the remaining PDB for the PSSCH/PSCCH transmission is used by the physical layer for determining the subset of resources to be reported to the higher layer and is provided from the higher layer to the physical layer. However, it is still not clear what the remaining PDB for the PSSCH/PSCCH transmission should be. In this contribution, we would like to discuss this issue.  
2 Discussion 
Based on the RAN1 agreements and specification cited above, in NR V2X resource allocation mode-2, the higher layer should provide the remaining PDB for the PSSCH/PSCCH transmission to the physical layer. 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, the higher layer, i.e. the MAC layer should determine the remaining PDB first. 
Observation 1: MAC layer should determine the remaining PDB for the PSSCH/PSCCH transmission to provide it to the physical layer. 

As the resource selection for the PSSCH/PSCCH transmission in the MAC layer is intended for the transmission of a single MAC PDU 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 only 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 taken into account for determining the remaining PDB for the PSSCH/PSCCH transmission. 

An example is shown in Figure 1, where a UE has two logical channels with data available for transmission, which are LCH1 with LCH priority 4 and LCH2 with LCH priority 0. Also a MAC CE is triggered for transmission and it is assumed that the priority of the MAC CE is 1. The logical channels and the MAC CE all belong to Destination ID1. 
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Figure 1
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. 
In the example in Figure 1, as the minimum value of the remaining PDB of LCH1 (i.e. 10ms), the remaining PDB of LCH2 (i.e. 20ms) and the latency bound of the MAC CE1 (i.e. 2ms) is 2 ms, the remaining PDB for the PSSCH/PSCCH transmission is 2 ms. 
· 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 the example in Figure 1, as LCH 2 has the highest priority (priority value 0), the remaining PDB for the PSSCH/PSCCH transmission is the remaining PDB of LCH 2, i.e. 20 ms. 

Option 2 can guarantee the latency requirement for the highest priority logical channel/MAC CE, however, the latency requirement of other logical channel or MAC CE might not be satisfied. In the examples in Figure 1, the remaining PDB of LCH1 and the latency bound of MAC CE1 which are lower than the remaining PDB of LCH1 may not be guaranteed. 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. 

If proposal 2 can be agreed, a further issue that can be discussed is what should be the remaining PDB of a logical channel. It is well known that PDB is one of the QoS characteristics of a QoS flow and currently there is no PDB or remaining PDB concept for a logical channel. In our understanding, as it has been agreed that the QoS flows with similar or same QoS characteristics can be mapped to one DRB and thus mapped to one logical channel (if the DRB is not a split-bearer or in duplication operation), the remaining PDB of a sidelink logical channel can be 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, such as the processing time in application layer, V2X layer and PDCP/RLC layer. 
Proposal 3: the remaining PDB of a sidelink logical channel can be 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. 
With regard to the latency bound for the Sidelink CSI Reporting MAC CE, RAN1 has the following agreements in their LS [2] to RAN2: 

	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. 


According to the RAN1 LS, the latency bound of the sidelink MAC CE is configurable and RAN1 will decide how the value is configured. So we assume that RAN2 can wait for the conclusion from RAN1 and then specify the higher layer behavior accordingly if needed. 

Observation 2: RAN2 can wait for the conclusion of RAN1 on how to determine the latency bound of the sidelink MAC CE and specify the higher layer behavior accordingly if needed. 
3 Conclusion

In this contribution, we have discussed the remaining PDB for the PSSCH/PSCCH transmission and how to determine the remaining PDB of a logical channel. We have the following observations and proposals: 
Observation 1: MAC layer should determine the remaining PDB for the PSSCH/PSCCH transmission to provide it to the physical layer. 

Proposal 1: Only the sidelink logical channel(s) with data available for transmission and/or the triggered sidelink MAC CE are taken into account 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 remaining PDB of a sidelink logical channel can be 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. 
Observation 2: RAN2 can wait for the conclusion of RAN1 on how to determine the latency bound of the sidelink MAC CE and specify the higher layer behavior accordingly if needed. 
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