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1 Introduction
In RAN1#94 agreement, resource allocation modes are defined:
	Agreements:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs
RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication



In addition, in RAN2#105 [1], it is confirmed that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission. 
Agreements on resource allocation/configuration:
1-1: Separate SR resources and configurations are supported for UL and SL in NR Sidelink Mode 1.
1-2:  Multiple SR resources and configurations are supported for different SL logical channels in NR Sidelink Mode 1.
1-3: At least Destination information, LCG information and Buffer Size are included in Sidelink BSR MAC Control Element for NR Sidelink Mode 1.
1-4: Indirect scheduling via another UE for Sidelink Mode 1 is not captured in NR V2X SI TR from RAN2 point of view.
1-5: Mode-1 resource configuration valid for a given validity area is not captured in NR V2X SI TR.
1-6: RAN2 will not capture whether there are cast specific pool or common pool in the TR. RAN2 will further discuss need for this in WI phase based on RAN1 progress/decision.
1-7: The network can provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast/groupcast/broadcast’ via broadcast system information.
1-8: The network can provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast/groupcast/broadcast’ via dedicated signaling.
1-9: Whether to allow the network to indirectly provide a pool of resources for sidelink unicast/groupcast via another UE is not captured in NR V2X SI TR from RAN2 point of view. If necessary dependent on RAN1 progress/decision, to be discussed in WI.
1-10: RAN2 supports mode-2 resource configuration for a given validity area where the UE(s) does not need to acquire a new mode-2 resource configuration while moving in the validity area, as least when this configuration is provided by SIB (e.g. to reuse valid area of NR SIB).
1-11: SN is not allowed to control/configure SL resources in MRDC.
1-12: Confirm that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission.

In this paper, we consider possible spec impact from RAN2 perspective to support coexistent mode 1 and mode 2 resource allocation. 
2 Discussion
2.1 Supported Configuration Granularity for simultaneous grant configuration

In RAN2#105[1], it is agreed that UE may be configured with both network controlled sidelink transmission and UE autonomous sidelink transmission. That is, in LTE, a UE in RRC_CONNECTED can be configured with only one (either network controlled or UE autonomous) grant, while in NR, both grants can be configured simultaneously.  

In this RAN2 agreement, there is no per-condition whether SL CA is supported or not. So, we assume that the agreement is applicable even for the case of single cell, i.e. both grants can be configured per SL carrier. Besides, since RAN1 agrees that in Rel-16, a SL carrier has only one SL BWP configured, both grants can be configured simultaneously in a SL BWP.

Observation 1: Currently it is unclear whether two resource allocation modes can be configured simultaneously in the same SL resource pool.

Proposal 1: RAN2 confirms that mode 1 and mode 2 can be configured simultaneously in a SL carrier (or in a SL BWP). FFS in a SL resource pool.

2.2 Association between traffic and resource allocation type

Configuring both grants simultaneously can provide differentiate QoS support for different services. For example, high QoS required V2X traffic applies network controlled SL transmission to avoid resource collision. From network perspective, network controlled SL transmission may introduce more signaling overhead in Uu, and therefore it make senses to be applied only for traffic with a higher QoS requirement.

To avoid QoS stringent traffic from using UE autonomous selected resource or avoid low-priority data from competing network scheduled resource with QoS stringent traffic, resource allocation type can be considered as a new LCP restriction. That is, the applicable resource allocation mode is configured per logical channel.

For example, we introduce grant type as a new metric for LCP restriction.
· When a UE is in coverage and is RRC connected, traffic of a high QoS stringent service can only be transmitted by network controlled SL transmission. If UE is configured with only UE autonomous sidelink transmission resource, UE may trigger BSR for network controlled grant. 
· When a UE is out of coverage, network controlled SL grant cannot be acquired. So it is straightforward that the restriction of grant type is not applied, and UE select applicable UE autonomous sidelink transmission resource satisfying LCP rule.
· When a UE is in coverage but is in RRC IDLE, to support high QoS stringent V2X service, UE may enter RRC_CONNECTED to get network controlled UL transmission resource, or stay in RRC_IDLE and apply UE autonomous resource selection. The UE behaviour about whether to enter RRC_CONNECTED may depend on UE’s knowledge about the running V2X services, and the network’s rule in admission control. Please refer to our accompanied paper [2] .


Observation 2: Network controlled SL grant can support higher QoS requirement with the price of signalling overhead in Uu.

Proposal 2: Resource allocation mode is configured per logical channel, i.e. introduced as a new LCP metric.

When UE goes out of coverage, mode 1 resource cannot be acquired anymore, and therefore UE may consider to ignore the LCP restriction for resource allocation mode (i.e., all SL LCH should apply mode 2 resource only). If UE thinks some V2X service cannot be supported by mode 2 resource, e.g. the measured CBR is too high, UE may sends an indication to the upper layer to indicate the unavailability to support some V2X service with mode 2 resource.

Proposal 2-1: The LCP restriction for resource allocation mode is applicable only when UE is in coverage. 

2.3 BSR triggering condition for resource allocation mode 
In LTE V2X, UE in RRC_CONNECTED is configured with either scheduled or UE_selected for slidelink configuration in RRCConnectionReconfiguration. If configured as scheduled, the UE is enabled to trigger BSR (i.e., periodic-BSR-TimerSL and retx-BSR-TimerSL is configured); otherwise, according to TS 36.321 subclause 5.4.1.14), 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.

Observation 3: LTE V2X support either one of scheduled or UE_selected mode for resource allocation. If configured as scheduled, all LCHs apply BSR mechanism; otherwise, all LCHs will not trigger BSR or SR.

Observation 3: In LTE V2X, resource allocation mode is configured per UE, i.e. if configured as scheduled resource allocation, all SL LCHs apply BSR mechanism; otherwise, all SL LCHs will not trigger BSR.

In NR V2X, to support two resource allocation mode at the same time, the simplest way with minimal spec change is to extend current LTE modelling, i.e., configure resource allocation mode per SL LCH, and only those SL LCH configured for mode 1 can apply BSR procedure. In this way, MAC spec change can be minimized.
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	(a) LTE V2X model: Resource allocation mode is configured per UE, i.e., all SL LCHs are with the same resource allocation mode.
	(b) Proposed NR V2X model: Resource allocation mode is configured per SL LCH, and only those SL LCHs configured as mode 1 apply BSR mechanism.

	Figure 1. Modelling of resource allocation mode




Proposal 3: To support two resource allocation modes with minimal spec change, only those SL LCH configured for mode 1 apply BSR procedure.

3 Conclusion 
In this paper, we go through legacy BSR procedure, and have the following observations and proposals:

Observation 1: Currently it is unclear whether two resource allocation modes can be configured simultaneously in the same SL resource pool.

Observation 2: Network controlled SL grant can support higher QoS requirement with the price of signalling overhead in Uu.

Observation 3: In LTE V2X, resource allocation mode is configured per UE, i.e. if configured as scheduled resource allocation, all SL LCHs apply BSR mechanism; otherwise, all SL LCHs will not trigger BSR.

We propose:

Proposal 1: RAN2 confirms that mode 1 and mode 2 can be configured simultaneously in a SL carrier (or in a SL BWP). FFS in a SL resource pool.

Proposal 2: Resource allocation mode is configured per logical channel, i.e. introduced as a new LCP metric.

Proposal 2-1: The LCP restriction for resource allocation mode is applicable only when UE is in coverage. 

Proposal 3: To support two resource allocation modes with minimal spec change, only those SL LCH configured for mode 1 apply BSR procedure.
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