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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The V2X WI has been approved in RAN#83 meeting [1]. One of the objectives is to support simultaneous configuration of Mode 1 and Mode 2 for a UE:
	· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE
· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.
· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 


This contribution is a revision of our previous contribution R1-1910214. In this contribution, we provide our view on the simultaneous configuration of Mode 1 and Mode 2 for transmitter UE.

2. Discussion 
2.1. Scenario
More than one resource pools can be configured to a single UE in a given carrier and may be multiplexed in different manner as illustrated in Figure 1. For a transmitter UE which is configured to perform both mode-1 and mode-2 at the same time, there are generally two cases:
-	Case-1: mode-1 and mode-2 resource allocation schemes are configured in separate pools.
-	Case-2: mode-1 and mode-2 resource allocation schemes are configured in the same pool. 


[bookmark: _Ref16088834]Figure 1: resource pools with different multiplexing modes in a given BWP

2.2. Collision of resources granted by different modes
From the RAN1 perspective, it seems that no specification effort is required to support Case-1, at least if these resource pools are TDM’ed. If FDM is supported for multiple resource pools in a carrier, resources granted by different modes may collide at the same time. However, a similar issue may happen even if only mode-1 or mode-2 is configured to the FDM’ed resource pools. In other words, this issue is not caused by the support of simultaneous mode-1 and mode-2 operations.
[bookmark: _Ref6943471]Observation 1: No additional RAN1 specification change is required if mode-1 and mode-2 resource allocation schemes are configured in separate pools for a transmitter UE.

On the other hand, in the same resource pool, the resources selected based on mode-2 sensing and the resources granted by gNB (i.e., mode-1) may collide with each other. Nevertheless, this issue may not occur for the same service or logical channels (LCH), as it is probably that only one specific mode is associated with a specific service or LCH. This is because the motivation of supporting simultaneous configuration of mode-1 and mode-2 is to employ different modes to different types of services. For example, some services requiring ultra-low latency may be mapped to mode-2 to avoid the lengthy scheduling request procedure needed by mode-1. Such restriction can be implemented by logical channel prioritization (LCP) restriction. Consequently, collision between mode-1 and mode-2 resources can only happen if these resources are prepared for different services. In this case, the selection of either mode-1 or mode-2 resources should be done in the MAC layer, e.g., by comparing the priority level of these services.
[bookmark: _Ref528781633]Proposal 1: If LCP restriction is applied for mapping a service (e.g., LCH) to either mode-1 or mode-2 transmission, the selection of mode-1 or mode-2 resources is determined based on the QoS (e.g., priority level) of the service by higher layer procedure (e.g., LCP). The detailed design is up to RAN2.

Otherwise, if both mode-1 and mode-2 can be applied to the same service or LCH, one of the conflicting resources can be selected. Considering that, the UE may only have reactive information from mode-2 sensing procedure, while the gNB may have much predictive information in scheduling the mode-1 transmissions of connected UEs, it seems straightforward for the transmitter UE to accept the granted mode-1 resources and discard the reserved mode-2 resources. Moreover, following the mode-1 grant is beneficial to maintain the correct understanding of gNB on the sidelink buffer status. Therefore, it is preferable to prioritize the mode-1 scheduling grant for the transmitter UE. 
[bookmark: _Ref4610362]Proposal 2: If both mode-1 and mode-2 are applied to the same service (e.g., LCH), the mode-1 resources are prioritized for the transmitter UE.

2.3. Pool sharing between mode-1 and mode-2
Resource pool sharing between mode-3 and mode-4 has been supported in R15 eV2X, which is beneficial and desirable in NR. If a licensed carrier is used for sidelink, it is essential to avoid the severe interference from mode-2 sidelink to Uu. Considering that the slot format is quite flexible in NR Uu, i.e., hundreds of DL/UL combinations can be configured for a cell; it would be difficult to ensure every pre-configured resource pool is consistent with each possible slot format configuration in Uu. As a result, it is hard to guarantee the pool sharing function. Meanwhile, the misalignment and interference between Uu and sidelink would become more severe compared to LTE and cannot be resolved by coordination. 
One straightforward solution is to introduce a predefined common resource pool, which can be shared by mode-1 and mode-2. In this case, as the network knows a priori that the mode-2 sidelink will follow a specific sidelink allocation, it can avoid allocating the resources overlapping with the shared resource pool to UL/DL transmission.
[bookmark: _Ref528508799]Proposal 3. There is at least a common resource pool defined for mode-1 and mode-2 sharing.

3. Conclusion
In the contribution, we provide our view on how to support simultaneous configuration of Mode 1 and Mode 2 for transmitter UE, and have the following observations and proposals,
Observation 1: No additional RAN1 specification change is required if mode-1 and mode-2 resource allocation schemes are configured in separate pools for a transmitter UE.

Proposal 1: If LCP restriction is applied for mapping a service (e.g., LCH) to either mode-1 or mode-2 transmission, the selection of mode-1 or mode-2 resources is determined based on the QoS (e.g., priority level) of the service by higher layer procedure (e.g., LCP). The detailed design is up to RAN2.
Proposal 2: If both mode-1 and mode-2 are applied to the same service (e.g., LCH), the mode-1 resources are prioritized for the transmitter UE.
Proposal 3. There is at least a common resource pool defined for mode-1 and mode-2 sharing.
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