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1	Introduction
In RAN#83, the support for simultaneous mode 1 and mode 2 was approved as one aspect of the WI:
· Resource allocation [RAN1, RAN2]
…
· 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. 
It was discussed in the RAN plenary to start the work on supporting simultaneous mode 1 and mode 2 after the designs of mode 1 only and mode 2 only, respectively. However, due to the limited time remaining in Release 16 for V2X. Many companies are convinced that RAN2 does not need to wait until the completion of mode 1 and mode 2 designs before starting the work to support simultaneous mode 1 and mode 2 [R2-1909131]. 
In this contribution, we discuss certain aspects which do not depend on how each resource allocation mode is respectively designed.
2	Discussion
The simultaneous mode 1 and mode 2 enables the possibility for a UE to transmit data by using mode 1 and mode 2 at the same time. Thus, one problem related with the simultaneous mode 1 and mode 2 is how the UE determines which SL data to be transmitted via mode 1 and which to be transmitted via mode 2. In principle, the UE may be configured by the network to use simultaneous mode 1 and mode 2 under different scenarios. For instance, different modes can be used for different RATs, or for different carriers, or for licensed spectrum and unlicensed spectrum:
· A UE uses different modes for different RATs. E.g., a V2X UE can use the network-scheduled resource allocation mode for its LTE SL and the UE-autonomous resource allocation mode for its NR SL. This scheme allows the UE to support both NR SL and LTE SL with different transmission mode 2 simultaneously, e.g., when the UE is connected to a BS not supporting cross-RAT control.
· A UE uses different modes on different carriers. E.g., a V2X UE uses mode 1 in carrier-1 since it is camping on that carrier, while using mode 2 in carrier-2. This scheme enables the UE to transmit via different carriers of multiple network operators.
· A UE uses different modes, based on the different spectrums. E.g., a V2X UE uses mode 1 for SL transmission on licensed spectrum, while mode 2 for SL transmission on un-licensed spectrum. In this case, the UE is capable of transmitting via both the licensed and the unlicensed spectrums.
Proposal 1: RAN2 discusses about the potential scenarios where the simultaneous mode 1 and mode 2 should be supported.
In addition, NR V2X is supposed to support advanced V2X scenarios mentioned in [TR22.886], where the QoS requirements of the different SL QoS flows can be quite divergent w.r.t. latency and reliability. As one SL LCH may contain the data from one or multiple QoS flows with similar QoS requirements, it should apply a proper SL transmission mode that is capable of meeting its QoS requirements. Thus:
· A UE selects the proper SL mode for each SL LCH by considering the real-time conditions in the system, e.g. the QoS requirements of the SL LCH, the real-time performance of the SL transmission mode, resource availability of different modes, SL radio conditions, etc. This scheme enables a proper selection of the transmission mode for each SL LCH by considering the QoS requirements. 
Proposal 2: RAN2 is suggested to support mode-configuration for a SL LCH.
As mentioned before, during the selection of the SL transmission mode for a SL LCH, the QoS requirements of the SL LCH should be taken account. Therefore, two options exist for a SL LCH:
1) A SL LCH can be configured with a single SL transmission mode, i.e. either mode 1 or mode 2. This is referred as a single-mode SL LCH in this contribution.
2) A SL LCH can be configured with two SL transmission modes, i.e. both mode 1 and mode 2. This is referred as a dual-mode SL LCH in this contribution. 
The first option above applies for the SL LCHs, whose QoS requirements can only be fulfilled by a single transmission mode in a static/semi-static way. For instance, if the SL LCH requires an ultra-high reliability and SL mode 2 is heavily loaded, mode 1 should be selected to transmit the data from this SL LCH in order to guarantee a good reliability. 
Proposal 3: RAN2 is suggested to support single-mode SL LCH, i.e. transmitting via either SL mode 1 or SL mode 2.
In comparison, the second option above refers to the case where the QoS requirements of a SL LCH can be fulfilled by both modes. In other words, a dual-mode SL LCH do not pose very strict QoS requirements and the real-time performances of both SL modes can meet its QoS requirements. We notice that it has been argued by some companies that it is better to restrict a SL LCH to a single-mode SL LCH in Release 16 due to the limited remaining time. Following that, the dual-mode SL LCH will not be an option in Release 16, and a dual-mode SL LCH is configured to operate with either mode 1 or mode 2, but not both. However, from our understanding, restricting a dual-mode SL LCH to apply only one single mode would restrict the achievable performance gain, such as:
· In case a dual-mode SL LCH #n has been configured with single SL mode A and the resource grant from SL mode B is larger than enough to accommodate all the data from SL mode B, the single-mode configuration will pose LCP restrictions. Thus, the SL LCH #n can not multiplex its data by using the additional resource from SL mode B, and part of the granted resource will be wasted.
· If the traffic load in one SL mode is higher than that of the other SL mode, it is better for the dual-mode SL LCH to flexibly select the SL mode with less traffic load. Thus, configuring a dual-mode SL LCH with one single mode will pose unnecessary limitation and prevent the dual-mode SL LCH from using the less-congested resource allocation mode flexibly. 
· The single-mode operation poses LCP restrictions not only for the initial transmission, but also for the following retransmissions. Therefore, selecting a different SL mode for retransmission(s) is not possible in case the dual-mode SL LCH is configured with one single mode. 
Based on the above descriptions, restricting a dual-mode SL LCH to one single mode will limit the achievable performance gain of introducing simultaneous mode 1 and mode 2, which contradicts the motivation of introducing this feature. 
Proposal 4: RAN2 is suggested to support a dual-mode SL LCH, i.e. a SL LCH capable of flexibly transmitting its data by selecting the proper SL mode.
3	Conclusion
Proposal 1: RAN2 discusses about the potential scenarios where the simultaneous mode 1 and mode 2 should be supported.
Proposal 2: RAN2 is suggested to support mode-configuration for a SL LCH.
Proposal 3: RAN2 is suggested to support single-mode SL LCH, i.e. transmitting via either SL mode 1 or SL mode 2.
Proposal 4: RAN2 is suggested to support a dual-mode SL LCH, i.e. a SL LCH capable of flexibly transmitting its data by selecting the proper SL mode.





