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Introduction
At RAN#80, a study item “Study on NR V2X” (FS_NR_V2X) was approved ‎[1]. 
One of the objectives deals with enhancements of LTE Uu and NR Uu to control NR sidelink:
3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 


The following agreements have been reached at RAN1#94 ‎[3]:

Agreements:
· NR Uu can assign NR sidelink resources for the following:
· Shared licensed carrier between Uu and NR sidelink
· Dedicated NR sidelink carrier


Agreements:
· Study at least the following NR sidelink resource allocation techniques:
· Dynamic resource allocation
· Activation/deactivation based
· E.g., semi-persistent scheduling allocation or NR grant free type-2 
· RRC (pre-)configured
· E.g., configured NR grant type-1, UE autonomous selection of resource(s) from resources configured by RRC
· RAN1 will study the level of network control, e.g., whether the UE may select other parameters (e.g., MCS) and/or the exact transmission resources, and whether the selection is autonomous or not

[bookmark: _Hlk528990241]The following agreements have been reached at RAN1#94bis ‎[4]
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Agreements:
Continue studying NR sidelink resource allocation techniques by NR Uu for mode-1:
· Dynamic resource allocation
· Semi-persistent scheduling allocation or NR grant type-2 (activation/de-activation by physical layer signaling)
· Grant free transmission i.e., configured NR grant type-1

Agreements:
· Study further which resources to use for SL transmission and other network-control sidelink issues (e.g., power control) in the case of shared carrier 

The following agreements have been reached at RAN1#95 ‎[5]:
Agreements:
The following NR sidelink resource allocation techniques by NR Uu for mode-1 are supported:
· Dynamic resource allocation
· Configured grant. 
· [bookmark: _Hlk535009346]FFS whether type-1 and/or type-2 

Agreements:
· In continuing evaluating NR Uu scheduling of LTE sidelink mode-3, consider at least:
· What will be required on the UE side to support such feature 
· DCI design (e.g., whether DCI 5A can be reused)
· Deployment scenarios where it is beneficial


Discussion

The benefit of Uu-based resource allocation (sidelink mode 3 in LTE, mode 1 in NR) is that it can guarantee absence of collisions.
In LTE-based V2X, for eNB-scheduled mode both dynamic scheduling and semi-persistent scheduling are supported. As far as physical layer signalling is concerned, DCI format 5A is used both to provide sidelink grants for dynamic scheduling and to activate/release SPS configurations.

NR Sidelink Mode 1 – Configured Grant Types
The agreement on NR sidelink resource allocation techniques for mode 1 contains an FFS point whether configured grant type-1 and/or type-2 shall be supported.
In configured grant type 1, RRC signalling is used both to configure and to activate the grant, while in configured grant type 2 RRC signalling is used to configure and physical layer signalling is used to activate/deactivate the grant.
Potential benefits of configured grant type 1:
· Lower latency from request to activation of the grant since the separate physical layer signalling for activation is not needed;
· Higher reliability – for configured grant type 2 there is a risk that the physical layer signalling is “lost”;
· [bookmark: _GoBack]May simplify cross-RAT scheduling (if supported) since cross-RAT physical layer signalling does not need to be implemented.

The downside of configured grant type 1 is that any change of parameters requires RRC signalling; in the highly dynamic vehicular environment that may be a serious drawback.
Since both configured grant types have benefits we can consider supporting both of them. This does not seem to result in a significant increase of specification effort and is aligned with the general principle that whatever feature is supported on Uu shall also be supported on sidelink unless there is a specific reason not to support it.
[bookmark: P_ConfiguredGrantTypes]Proposal 1: Support both configured grant type 1 and configured grant type 2 for NR sidelink mode 1.


UE assistance to gNB

To assist the eNB in its scheduling decisions, LTE-based V2X supports reporting of geo-information by the UE to the eNB; RAN1#84 reached the following conclusion and agreement:

Conclusion:
· Geo-information (e.g. vehicle location) signaled in the radio layers can be used by eNB, e.g., for sidelink resource allocation.
· This does not preclude reporting any other information to eNB.
· Note: Using geo-information at the transmitter UE for UE autonomous resource selection is already agreed.

Agreements:
· Mechanisms to report UE geographical information to the eNB are supported.
· FFS the protocol and exact content of the report
· FFS whether the report is carried as L1 control information (in which case it is FFS which physical channel(s) carry such information) or L2/3 control information (e.g, MAC or RRC signaling).

The same considerations apply to NR-based V2X and further enhancements compared to the LTE solution are possible; hence we propose:
[bookmark: _Hlk525962154][bookmark: P_GeoInfo]
Proposal 2: Support reporting of geo-information (such as vehicle location and speed/direction) by the UE to the gNB.

Note: A similar agreement was reached for V2X over Uu in RAN1#94bis.

On the topic of UE assistance to gNB’s scheduling decisions, another piece of information that can help improve efficiency of resource utilization is the “target geographical area” of the UE’s intended sidelink transmission; if two UEs target their transmissions to disjoint geographical areas then the gNB can schedule these transmissions on the same time/frequency resources.
[bookmark: P_GeoArea]
Proposal 3: Study reporting of target geographical area by the UE to the gNB.


Resource pool sharing between modes

When LTE V2X was designed in Rel-14, radio resource pool sharing between UEs using mode 3 and UEs using mode 4 was not considered. In the Rel-15 LTE_eV2X WI an objective was included to support such resource pool sharing; having to deal with legacy Rel-14 UEs made realization of this objective more difficult. Hence we propose:

[bookmark: P_Sharing]Proposal 4: Support resource pool sharing between mode 1 and mode 2 from the beginning.







Conclusions
In this contribution we discussed Uu-based sidelink resource allocation/configuration and make the following proposals:
Proposal 1: Support both configured grant type 1 and configured grant type 2 for NR sidelink mode 1.

Proposal 2: Support reporting of geo-information (such as vehicle location and speed/direction) by the UE to the gNB.
Proposal 3: Study reporting of target geographical area by the UE to the gNB.
Proposal 4: Support resource pool sharing between mode 1 and mode 2 from the beginning.
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Agreements:      It is supported that LTE Uu provides at least necessary semi - static configuration for NR mode - 2 SL  communications   o   FFS details      Further study impact and benefits of LTE Uu managing NR mode - 1 SL communications   A greements :      It is supported that NR Uu provides necessary semi - static configuration for mode - 4 LTE SL communications   o   From RAN1 perspective, signalling should be similar to LTE in terms of UE - specific or cell - specific   o   Signalling details up to RAN2      Further st udy feasibility, benefits (others than ones already identified for LTE) and impact of NR Uu managing  LTE mode - 3 SL communications.   


