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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN#83, the following objectives on sidelink resource allocation were agreed in the WID [1]: 
· Resource allocation [RAN1, RAN2]
· Mode 1
· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome
· Mode 2
· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome
· 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. 
· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.
In this contribution, we discuss some related issues about simultaneous mode 1 and mode 2 operation for a UE.
Discussion
[bookmark: OLE_LINK2]According to RAN2#105 agreements [2] and email discussion report [3], it was concluded that the configuration of mode 1 and mode 2 to a UE is at least motivated by services with different QoS requirments. This is true for different QoS within the same carrier, as well as when services can be split between a licensed carrier using e.g. mode 1 and an unlicensed carrier using mode 2.
	1-12: Confirm that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission [2].

	Proposal 1-18: UE is configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission due to multiple QoS requirements or different RATs. FFS for other cases [3]. 


The purpose for simultaneous mode 1 and mode 2 configuration is to take advantage of different modes in resource allocation to provide differentiated performance for reliability, latency, and etc. This in turn assists optimal resource allocations for sidelink. For connection-based services, resource allocation mode configuration is based on SLRB/SL LCH which is associated with specific QoS requirements. An SLRB/SL LCH may be configured with either mode 1 or mode 2, and data from different SLRB/SL LCH can be served with different modes. For connection-less service where the QoS is assigned to each packet, finer granularity of mode determination can be considered if feasible. Although these discussions include considerations relating to resource usage, they appear to be within the scope of RAN2 at this stage.
Proposal 1: RAN1 assumes that higher layers will select which resource allocation mode is used when both are configured, and relationship of this selection to QoS requirements.
When mode 1 grant and mode 2 are both valid, to maximize the utilization of available sidelink resources, some coordination should be considered for a UE to make usage of the sidelink grants scheduled by gNB and autonomously selected by itself.
Proposal 2: FFS resource coordination in simultaneous mode 1 and mode 2 operation. 
Sometimes, a UE configured simultaneously with mode 1 and mode 2 will have a transmission scheduled in both modes. The handling in this case needs to consider physical layer aspects. If a transmission is permitted to be dropped in a particular mode, the default situation is that procedures for that mode to handle reception failures would be implied.
For example, if a mode 1 grant is dropped a one-shot transmission will need a new SR/BSR procedure to be triggered for a new SL grant. If HARQ is configured, procedures designed to handle reception failure would be implied, such as indicating a SL retransmission scheduling request to gNB to trigger a retransmission SL grant assignment as shown in Figure 1. The detailed analysis on SL retransmission request scheduling can be found in our companion paper [4].
If a mode 2 transmission is dropped, UE will use or reselect other mode 2 resources for transmission, according to the design of mode 2.
[image: ] 
[bookmark: _Ref5711689]Figure 1 UE behavior when a mode 1 grant is dropped
Proposal 3: Discuss how to handle the case of simultaneous transmission in mode 1 and mode 2 when both modes are configured simultaneously, including if procedures for handling failed reception are sufficient.
Conclusion
In the following, we highlight our key observations and proposals related to the simultaneous mode 1 and mode 2 operation in NR V2X.
Proposal 1: RAN1 assumes that higher layers will select which resource allocation mode is used when both are configured, and relationship of this selection to QoS requirements.
Proposal 2: FFS resource coordination in simultaneous mode 1 and mode 2 operation. 
Proposal 3: Discuss how to handle the case of simultaneous transmission in mode 1 and mode 2 when both modes are configured simultaneously, including if procedures for handling failed reception are sufficient.
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