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1 Introduction
In this paper, we propose our view on the prioritization rule when UE has overlapped SL transmission resources. 
2 Discussion
In LTE V2X, there is prioritization rule specified to deal with the case when UL and SL have transmission resource overlapped in time domain. In NR, we propose enhancement for the prioritization rule in our accompanied paper [1]. 

Notice that in LTE V2X, UE will not have overlapped SL transmission resource. The reason is because for LTE V2X, only broadcast traffic is supported, and the SL resource is selected by either the eNB or the UE (i.e. not support mode 1 and mode 2 scheduling at the same time). So, overlapped SL resource transmission can always be avoid by UE or eNB’s implementation via careful resource selection.
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5.14.1.2.2	Sidelink process
…
The transmission of V2X sidelink communication is prioritized over uplink transmission if the following conditions are met:
-	if the MAC entity is not able to perform uplink transmissions and transmissions of V2X sidelink communication simultaneously at the time of the transmission; and
-	if uplink transmission is not prioritized by upper layer according to [15]; and
-	if the value of the highest priority of the sidelink logical channel(s) in the MAC PDU is lower than thresSL-TxPrioritization if thresSL-TxPrioritization is configured.



Observation 1: In LTE V2X, since only broadcast traffic and single resource allocation mode are supported, overlapped SL transmission resource can always be avoided by UE or eNB’s implementation via careful resource selection.

In contrast, NR V2X support broadcast, groupcast, and unicast, and also resource allocation Mode 1 and Mode 2 can be configured at the same time for the UE. It means overlapped SL transmission resource cannot be 100% avoided. For example, a UE may use autonomously selected resource to transmit via configured grant, and network may indicate dynamic SL grant for another V2X service, and the dynamic SL grant collides with the configured grant.

To be specific, SL transmission resource may be classified as follows:
· Resource allocation mode: mode 1 & mode 2
· Grant type: dynamic grant v.s. configured grant (including type 1 & type 2)

For SL resource scheduled by mode 1 and mode 2, we think mode 1 may probably provide better QoS support because for the in-coverage scenario, network should have more information about resource quality such as system load, CBR, or interference, and therefore can schedule better resource for V2X service.

Observation 2: Via network scheduling, mode 1 resource may probably provide better QoS support than mode 2 resource, e.g. resource with less CBR or interference.

In mode 1, if the resource is dynamically scheduled but is skipped due to overlap between mode 1 and mode 2 resource, the TX UE may need to inform gNB of the need for TB retransmission, and has to wait for gNB to reschedule mode 1 resource for retransmission (as indicated in RAN1#96 agreement). The latency should be considered when we discuss the prioritization rule.
	RAN1#96
Agreements:
· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 
· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.
· RAN1 continues discussion on whether to support report from the receiver UE 
· No inter-BS communication will be considered.



Observation 3: If mode 2 resource is prioritized, additional latency is required for TX UE to request for mode 1 retransmission resource from the network.

To avoid introducing latency to mode 1 transmission which probably be used to support high-QoS service, mode 1 resource should be prioritized over mode 2. 

Observation 4: To avoid QoS degradation on mode 1 transmission, it is beneficial to mode 1 resource over mode 2 resource when transmission resource overlaps.

In NR Uu, dynamic grant is is always prioritized over configured grant because gNB knows the overlap when providing dynamic grant. The reason is because grants are provided by the network, so if the network decides to schedule a dynamic grant overlapped with a configured grant, it means network just wants to override the configured grant.
In NR V2X, the same logic can be applied given the same resource allocation mode. That is, if UE has overlapped mode 1 dynamic grant and mode 1 configured grant, UE should prioritize mode 1 configured grant because gNB just want to override the configured grant. In contrast, if UE select mode 2 dynamic grant overlapped with mode 2 configured grant, it means UE on purpose select the dynamic grant to override the configured grant.

Observation 5: For dynamic grant and configured grant in the same resource allocation mode, UE should prioritize dynamic grant over configured grant (with the same logic as in NR Uu).

Moreover, UE may have multiple SL configured grants in the same resource allocation mode. For example, gNB may schedule UE with several configured grants, and transmission resource of these configured grant resource may sometimes overlap with each other. As we can see similar issue has been discussed in other WI such as NR-U, so we can just apply the same prioritization rule when there are overlapped configured grant resource in the same resource allocation mode.

Observation 6. Prioritization rule applied when multiple configured grant resources are overlapped is being study by NR-U. So, NR V2X can just apply the agreed prioritization rule in NR-U for configured grants scheduled in the same resource allocation mode.

Based on observations above, we propose the following order for resource prioritization:
· First, compare resource allocation mode. We prioritize Mode 1 transmission resource over mode 2 transmission resource.
· Second, compare grant type. Dynamic grant is prioritized over configured grant.
· After going through the first step, if there are still overlapped SL grant, they all must be either mode 1 or mode 2 SL grant. We then prioritize dynamic grant over configured grant.
· Finally, apply NR-U agreement to select one from overlapped configured grant.
· If there are still overlapped SL grant with the same resource allocation mode, they all must be configured SL grants. We then select one of them based on the rule specified in NR-U.


Proposal: When multiple SL transmission resources are overlapped, and simultaneous transmission is not supported, UE apply the following order to select transmission resource:
· First, compare resource allocation mode. Mode 1 is prioritized over mode 2.
· Second, compare grant type. Dynamic SL grant is prioritized over configured SL grant given the same resource allocation mode.
· Finally, apply NR-U agreement to select one of overlapped configured SL grants in the same resource allocation mode.


3 Conclusion 
Based on the observations:

Observation 1: In LTE V2X, since only broadcast traffic and single resource allocation mode are supported, overlapped SL transmission resource can always be avoided by UE or eNB’s implementation via careful resource selection.
Observation 2: Via network scheduling, mode 1 resource may probably provide better QoS support than mode 2 resource, e.g. resource with less CBR or interference.
Observation 3: If mode 2 resource is prioritized, additional latency is required for TX UE to request for mode 1 retransmission resource from the network.
Observation 4: To avoid QoS degradation on mode 1 transmission, it is beneficial to mode 1 resource over mode 2 resource when transmission resource overlaps.
Observation 5: For dynamic grant and configured grant in the same resource allocation mode, UE should prioritize dynamic grant over configured grant (with the same logic as in NR Uu).
Observation 6. Prioritization rule applied when multiple configured grant resources are overlapped is being study by NR-U. So, NR V2X can just apply the agreed prioritization rule in NR-U for configured grants scheduled in the same resource allocation mode.


We propose:

Proposal: When multiple SL transmission resources are overlapped, and simultaneous transmission is not supported, UE apply the following order to select transmission resource:
· First, compare resource allocation mode. Mode 1 is prioritized over mode 2.
· Second, compare grant type. Dynamic SL grant is prioritized over configured SL grant given the same resource allocation mode.
· Finally, apply NR-U agreement to select one of overlapped configured SL grants in the same resource allocation mode.
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