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Introduction  
In the email discussion on resource allocation [104#60], simultaneous support of mode 1 and mode 2 operation at the UE was briefly discussed and many companies suggested that for better QoS, it is necessary to support both modes for a given V2X UE. In this contribution, we aim to discuss way forward to support completion of work item in a timely fashion.
Simultaneous mode support
In LTE, only one mode could be supported at a given time by the UE whereas in NR V2X, support of both NW-scheduled and UE-autonomous resource configuration modes simultaneously has been considered as an objective. Supporting different services with different QoS requirements (e.g. 3ms or 100ms) seems to be the motivation among different companies to introduce this type of configuration for NR V2X. In LTE V2X, for both NW scheduled and autonomous cases, the transmission was broadcast based, i.e. no dedicated connection was assumed by the UE when sending the packet over sidelink. With NR V2X and the possibility of supporting both unicast and broadcast based communication, there is an added dimension of complexity to study when considering resource configuration design and procedures e.g. in case when both the NW scheduled and UE autonomous modes are supported simultaneously. As per the agreed V2X WID [2], the following aspect has been captured:  
	· 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. 


In order to enable advanced V2X uses, we definitely see the benefit of supporting both the resource allocation modes simultaneously in this release. 

Observation 1: 	To enable advanced V2X cases with varied QoS requirements, we see benefit to support simultaneous configuration of mode 1 and mode 2.

As the contribution in previous meeting co-sourced by several companies pointed out [3], RAN2 can start to look at the different aspects that are independent of RAN1 such as:
· Support of RRC connection initiation 
· BSR updates 
· Granularity of mode configuration and impacts on SL LCP

We discuss the different RAN2 impacts in the rest of the contribution to discuss the foreseen changes that may be needed in RAN2 for support of simultaneous mode configuration.  

Potential modifications
1.1 Support of RRC connection initiation 

In order to enable simultaneous mode operation, the V2X UE should initiate RRC connection establishment if in RRC_IDLE or RRC_INACTIVE as mode-1 is only possible in RRC_CONNECTED state. To initiate RRC connection for support of mode-1, a new establishment/resume case may need to be defined if an existing cause value cannot be re-utilized (e.g. mo_data or mo_signalling). Supporting a new mechanism such as maintaining a signalling-only connection all the time may require a lot of specification effort. Therefore, in order to avoid complexity, the V2X UE can be assumed to be in RRC_CONNECTED state to support both network scheduled and UE autonomous resource allocation modes simultaneously, and if a UE is in-coverage, it can be assumed that the UE is already in RRC_CONNECTED, so any required QoS can be met as necessary. Furthermore, when the UE is out-of-coverage it only has the ability to use mode-2 (UE autonomous mode). 

Observation 2: 	Simultaneous mode operation can be supported only when UE is in RRC_CONNECTED and network can determine which mode is needed e.g. mode 1 only, mode 2 only or simultaneous mode 1&2 based on the required QoS over SL.

Observation 3:   	No connection establishment related changes may be necessary to support simultaneous mode operation.


1.2 BSR updates
In order to support simultaneous mode, certain MAC level changes related to BSR may be needed. As per TS 36.321, for LTE V2X, the following suggests that when mode 2 is selected, sidelink BSR and corresponding timers are cancelled since only one mode was allowed to be active at a given time. 
“All triggered Sidelink BSRs shall be cancelled, and retx-BSR-TimerSL and periodic-BSR-TimerSL shall be stopped, when upper layers configure autonomous resource selection.”
In NR V2X, when both scheduled mode and autonomous mode are configured at the same time, we need to consider how to allocate SL resources for data belonging to each of the modes based on priority. We also need to consider how to report the buffer size of the sidelink BSR to take into account the logical channels with scheduled mode requests only or also include mode 2 requests. If the MAC entity receives information that the mode of a specific SL radio bearer is being switched from scheduled to autonomous, the triggered sidelink BSR needs to be correspondingly cancelled or updated. 
Observation 4: 	Some updates to SL BSR operation would be needed to enable simultaneous mode 1 and 2 operation in NR.  
1.3 Mode configuration and impacts on SL LCP
Basically, mode 1 and mode 2 are used to distinguish the schedule type of frequency/time resource in the physical layer. It means that it would be also feasible to support both modes without impacting SL LCP and user plane data generation because MAC PDU can be generated based on the amount of resource (i.e. TBS) allocated in the corresponding transmission opportunity regardless of how the resource is allocated. 
However, it would be also possible to consider that certain QoS/logical channel can be limited to certain mode as used in Uu to utilize simultaneous modes in a more resource efficient way.
Observation 5: 	Simultaneous mode operation may or may not affect SL LCP depending on how much we optimise for resource efficiency.  
Discussion
In Section 3, we discussed potential modifications if simultaneous Mode 1 and Mode 2 were supported in NR V2X. However, it is foreseen that these modifications will not affect the basic design for mode 1 and mode 2 operation. Based on the latest developments in RAN1, it further seems like the mode1/mode2 individual designs are nearing completion. Therefore, RAN2 can start initial discussions how to configure the mode, the BSR updates to be made, and whether there is any LCP impact. We also think that the corresponding necessary RAN2 specification changes can be minimized to enable support of the feature in this release. 
Proposal 1:	RAN2 to discuss support of simultaneous mode configuration and agree that changes requiring minimal specification impacts only are considered in this release.

Conclusion
In this contribution, we provide considerations on mode1 and mode2 simultaneous resource configuration mode operation for NR V2X sidelink and have the following observations and proposals:
Observation 1: 	To enable advanced V2X cases with varied QoS requirements, we see benefit to support simultaneous configuration of mode 1 and mode 2.

Observation 2: 	Simultaneous mode operation can be supported only when UE is in RRC_CONNECTED and network can determine which mode is needed e.g. mode 1 only, mode 2 only or simultaneous mode 1&2 based on the required QoS over SL.

Observation 3:   	No connection establishment related changes may be necessary to support simultaneous mode operation.
Observation 4: 	Some updates to SL BSR operation would be needed to enable simultaneous mode 1 and 2 operation in NR.  
Observation 5: 	Simultaneous mode operation may or may not affect SL LCP depending on how much we optimise for resource efficiency.  
Proposal 1:	RAN2 to discuss support of simultaneous mode configuration and agree that changes requiring minimal specification impacts only are considered in this release.
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