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1 Introduction
In RAN2#104 meeting, RAN2 agreed to support the case that a UE is configured to perform both mode-1 and mode-2 at the same time [1]: 

	Agreements

4:
RAN2 will support the case a UE can be configured to perform both mode-1 and mode-2 at the same time assuming RAN1 does not have concern on it. FFS on the scenario which it is applicable.


In this contribution, we will further discuss some issues about mode coexistence for NR sidelink.
2 Discussion
When a UE is configured to perform both mode-1 and mode-2 at the same time, the first issue that might need to be considered is the granularity in which each resource allocation mode is configured. Basically, there can be the following three options:
Option-1: UE level. The UE as a whole is configured with both mode-1 and mode-2. 
Option-2: SLRB/SL LCH level. Resource allocation modes are configured in a per SLRB/SL LCH manner. An SLRB/SL LCH may be configured with a mode(s) as per the associated QoS requirements, so that data in different SLRB/SL LCH within the same UE could be served with different modes.
Option-3: Packet level. Each packet is indicated with a mode so that both modes are configured to the UE to serve different packets’ transmission.
According to email discussion in [2], it was concluded that the configuration of both mode-1 and mode-2 to a UE is at least motivated by serving services with different QoS requirments with different resource allocation modes. 
	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.


Specifically, the reason for such a conclusion is that the sidelink grants obtained from different modes can provide different performance assurances, such as reliability and latency. For mode-1, the sidelink grant are scheduled by the gNB, which can provide higher performance. On the contrary, for mode-2, the sidelink grant are autonomously selected by V2X UE with potential resource collisions, leading to a potentially worse transmission performance than mode-1. Hence, it is reasonable to differentiate service data with different QoS requirements to separated modes.

To achieve such motivation of using different modes to transmit services with different QoS demands, Option-1 is not quite appropriate, because it is still unclear for the UE which services should be actually served by each mode, so that some services may be transmitted by the UE using SL resources of an inappropriate mode making the motivation concluded in [2] unachievable. Option 3 is with the finest granularity; however, as the individual packets are no longer visible at the SL LCH level, the UE is theoretically impossible to see whether each packet available in a SL LCH is actually configured with mode-1 or mode-2, and is thus unable to ensure each packet to be really transmitted with the configured mode. So Option 3 might not be technically feasible. By contrast, since services are actually reflected in the AS by the SLRBs/SL LCHs they are respectively mapped to, it is straightforward that Option-2 is a proper choice to achieve the motivation of serving different QoS-required services with different modes as concluded in [2]. Therefore, we propose that the resource allocation mode can be configured at an SLRB/SL LCH level, so that each SLRB/SL LCH may be configured with a mode(s) according to the associated QoS requirements, enabling services with different QoS requirements to be served with different modes. 
Proposal 1: To configure both mode-1 and mode-2 for a UE, resource allocation modes can be configured at an SLRB/SL LCH level. Each SLRB/SL LCH may be configured with a mode(s), which enables both mode-1 and mode-2 to be configured within the same UE to serve services with different QoS requirements.
It was already agreed in the last meeting that an RRC_IDLE UE follows the resource configurations in the V2X-specific SIB and thus can perform only mode-2 for its V2X sidelink communication [1]. To follow the consensus of serving services with different QoS requirements with different modes in [2], a UE in RRC_IDLE, after it determines that there are some services which should no longer be served by mode-2 (e.g. arrival of services with stringent QoS requirements, link quality in SIB-configured resource pools becoming bad, etc.), should be able to inform the NW to request mode-1 at least for these services, instead of remaining using SIB-configured mode-2 only. This means that the UE may need to enter RRC_CONNECTED status to request mode-1 transmission for a protion of its services which is deemd as mode-1 demanded. Details on how a UE decides some services available for transmission are no more appropriate to be served by mode-2 but needs to turn to mode-1 can be left to normative phase, considering the limited time left in the SI. 
Proposal 2: An RRC_IDLE UE may setup RRC connection and request mode-1 to the gNB, if it finds that it is no longer acceptable to serve some of its services by mode-2 with SIB-configured resources. Details on how to  determine whether there is any service for which mode-2 is no longer appropriate is left to normative phase.
When the UE is configured with both mode-1 and mode-2, there should be a way to well coordinate the usage of the sidelink grants assigned by the gNB and those selected by the UE itself, in order to maximize the utilization of available sidelink resources. It is definitely undesirable that a UE, after it is configured with mode-1 and mode-2, requests resources to the gNB via SL BSR, but then hurriedly selects some mode-2 resources by itself to transmit data without awaiting the gNB scheduling, since this would lead to a consequence that the SL resources assigned by the gNB afterward, as per the data volume reported earlier by the UE, becomes excessive for the remaining data and are thus wasted to some extent. This undesirable resource wastage can be simply avoided, if the UE only reports the data volume for the services/SL LCHs that are allowed to be served by mode-1 transmission as per gNB configuration. Also, the UE transmits the data of a service/SL LCH with the SL resources got via the resource allocation mode which is allowed for that service/SL LCH. Details on the SL BSR procedure and format design to reach this point can be left to normative phase. 
Proposal 3: A UE reports the data volume of the services/SL LCHs that are allowed for mode-1 transmission as per gNB configuration. Details on how SL BSR procedure and format are designed to reach this is left to normative phase. 
Proposal 4: A UE configured with both mode-1 and mode-2 transmits the data of a service/SL LCH with the SL resources obtained via the mode which are allowed for that service/SL LCH as configured by the eNB.
3 Conclusion

In this paper, we have discussed several issues about mode coexistence and mode switch for NR sidelink, and the following proposals have been given: 
Proposal 1: To configure both mode-1 and mode-2 for a UE, resource allocation modes can be configured at an SLRB/SL LCH level. Each SLRB/SL LCH may be configured with a mode(s), which enables both mode-1 and mode-2 to be configured within the same UE to serve services with different QoS requirements.

Proposal 2: An RRC_IDLE UE may setup RRC connection and request mode-1 to the gNB, if it finds that it is no longer acceptable to serve some of its services by mode-2 with SIB-configured resources. Details on how to  determine whether there is any service for which mode-2 is no longer appropriate is left to normative phase.
Proposal 3: A UE reports the data volume of the services/SL LCHs that are allowed for mode-1 transmission as per gNB configuration. Details on how SL BSR procedure and format are designed to reach this is left to normative phase. 
Proposal 4: A UE configured with both mode-1 and mode-2 transmits the data of a service/SL LCH with the SL resources obtained via the mode which are allowed for that service/SL LCH as configured by the eNB.
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