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Introduction
During the RAN3 meetings of NR V2X Study Item (SI) phase, companies have discussed the issues relative to resource pool coordination between NG-RAN nodes (e.g., ng-eNB and gNB). At the end of the SI, it was agreed that resource pool coordination between NG-RAN nodes is beneficial [1] and that the corresponding solution(s) will be discussed during the Work Item (WI) phase [2]. Below is the agreement from TR 38.885:
[bookmark: _Toc3237588]10.5	Resource coordination
Resource pool coordination between NG-RAN nodes (e.g., ng-eNB and gNB) is considered beneficial.
In this paper, we propose to enable NR V2X sidelink (SL) resource coordination between NG-RAN nodes in MR-DC, by leveraging UE-associated signaling between Master Node (MN) and Secondary Node (SN). The signaling includes messages from MN to SN, and vice versa, carrying the intended SL resource allocation for the V2X UE as well as the V2X Authorization.

Discussion
2.1 background and motivation
In Rel-14 and Rel-15 LTE V2X, it was assumed that eNB could obtain the inter-cell SL resource pool configuration directly from OAM. However, OAM generally manages the RAN nodes of one PLMN, and may not be aware of the SL resource configuration of the neighboring nodes of another PLMN. Besides, in MR-DC scenario, it is possible to have two RAN nodes managed by different OAM systems; as well as in CU/DU split scenario, where a gNB-DU and a gNB-CU of the same gNB can be managed by different OAM systems, requiring on top of that a cross-OAM coordination for configuring the gNB-CU and gNB-DU OAMs, etc.
Therefore, we can remark that the OAM-based solution is lacking flexibility and cannot be considered suitable for supporting the NR V2X SL configuration exchange.
Observation 1: The OAM configuration-based scheme is not suitable for NR V2X SL configuration exchange.	

2.2 UE associated and Cell associated signalling
For Supporting SL resource coordination exchange between NG-RAN nodes, a question that comes often in RAN3 is whether to leverage UE or Cell associated signaling?

Cell-associated signaling was discussed at length during LTE V2X and in the end it was considered not beneficial and even harmful for the network. In fact, V2X usage is local: if no additional info is known about, e.g., which UEs are using which sidelink resources at which position, signaling this over Xn will give a “pessimistic” view to the receiving node. The receiving node might use this info to, e.g., schedule such resources less aggressively when in reality there’s little or no interference caused, thereby leading to a suboptimal radio resource allocation at the receiving node and in a waste of network signaling resources. In addition, vehicles will move around a lot, hence the “snapshot” exchanged exchange over Xn will become very soon obsolete. 
At the end, this can still be considered a useless functionality also for NR V2X, which will cause a sub-optimization of network resources.

Observation 2 : Exchanging the cell-specific V2X resource pool over X2/Xn is not beneficial for the network resources.

Regarding UE-associated signaling with UE-dedicated resource allocation, they obviously cannot be configured by OAM. Such UE resources information, which can be achieved either via mode-1 or mode-2 configuration, contain knowledge of the amount of UEs which are interested in SL operations, neighbour cell deployment and served V2X UE positions. It is therefore desirable that such resources are not interfered by other concurrent transmission in neighboring cells in order to avoid any disruption of V2X services or ending up with SL configuration discontinuity.

In particular, in the case of MR-DC configuration in which a UE can receive scheduling allocation from both MN and SN, it is important that some level of coordination is guaranteed in order to avoid conflicts between the scheduling allocations from the MN and SN.

Observation 3 : It is needed to support UE-specific SL resource coordination for NR-V2X operation between NG-RAN nodes. This is beneficial also in MR-DC scenarios.

2.3 Coordination of V2X sidelink resources for MR-DC

The figures 1,2,3 below from TR 38.885 present the MR-DC scenarios in NR V2X:
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           Figure 1: NE-DC 	                Figure 2: NGEN-DC                    	     Figure 3: EN-DC

When looking at the past RAN2 agreements for MR-DC operation in V2X, we can find the following:
RAN2 does not consider the scenario where SL is controlled/configured by SN in Rel-16 NR-V2X
The  RAN2 agreement can be understood as the SN not being able to interact directly (i.e., over SRB3) to provide SL resources or configuration to the SL UE. We think this may not necessarily prevent the SN to, indirectly, coordinate with the MN over the SRB1 in providing SL resources or configuration (i.e., in this case it’s always the MN to interact with the SL UE). Especially, it should be motivated to have some form of sidelink resource coordination between MN and SN in case the SL UE and its MN/SN are using different RATs. For instance:
· Scenario #1: LTE SL UE connected to NR MN and LTE SN (NE-DC)
· In this case LTE SN may propose to NR MN some resource allocation for LTE SL. 
· Scenario #2: NR SL UE connected to LTE MN and NR SN (NGEN-DC)
· In this case NR SN may propose to LTE MN some SLRB configuration and resource allocation for NR SL.
· Scenario #3: NR SL UE connected to LTE MN and LTE SN (EN-DC)
· In the case the UE change its LTE SN to an NR SN, then the new SN needs to propose to the LTE MN some resource coordination for the NR SL.

Observation 4: The RAN2 agreement where SL is controlled/configured by SN in Rel-16 NR-V2X does not preclude some form of coordination between the MN and SN in case the SL UE and its MN/SN are using different RATs
If, for all these scenarios, there is no support for cross-RAT V2X UE dedicated resource coordination the MN and SN, then we can have the following issues in case MR-DC is activated and the MN changes to a new RAT:
a) the UE SL configured by the MN will switch to a new RAT and know a degradation of service and QoS performance; 
b) in case of MN changes to EPS RAT and the UE is using NR SL, then the UE will have limited SL configuration continuity and a disruption of service.

This could very well lead to a lot of SL connectivity drops in NR V2X when one of the two UEs are performing handover or bearer type change with SRB3 in DC. Consequently, NR SL will only be supported in standalone scenarios for Release-16 and C-V2X may not be considered at all as an attractive solution by car manufacturers. Therefore, MR-DC solutions are obviously needed to support UE SL coordination between the MN and SN, where each node can perform scheduling within its own RAT for a specific UE SL resources, and coordinate this scheduling with the other node using UE-associated signaling. 

Proposal 1: RAN3 to acknowledge that SL resource coordination between MR-DC nodes is needed, especially if the SL UE and its MN/SN are using different RATs.
2.4 Solution to support NR V2X SL resource coordination 

[bookmark: _Hlk536793658]From our view, the coordination of UE V2X sidelink resources for MR-DC can be ensured by simply leveraging some existing mechanisms for UE-associated signalling between MN and SN that already exist for Uu in legacy NR. Specifically, the E-UTRA-NR UE-level resource coordination present in X2 specification TS 36.423, which is used to avoid that a UE in an EN-DC scenario is configured with an E-UTRA-NR carrier frequency combination that would lead to a 1TX and harmonic interference problems. 
Similarly, the NR MR-DC resource coordination, introduced in Xn specification TS 38.423, can also be based on to enable appropriate coordination of sidelink resource utilisation between the M-NG-RAN node and the S-NG-RAN node in NE-DC and NGEN-DC.
Observation 5: Existing mechanisms in RAN3 specifications are already present and can be based on to enable V2X resource coordination in TR 38.885 MR-DC scenarios 
In the case of NR V2X resource coordination in EN-DC for example, the MeNB can send to the en-gNB over X2 its scheduled UE sidelink resources in the SGNB ADDITION REQUEST message, which contains:
· the MeNB resource Coordination information IE (as defined in clause 9.2.116).
· And the NR/LTE V2X Services Authorization IE [3].
[bookmark: _Hlk536793644]The en-gNB can send back the SgNB resource Coordination information IE (as defined in clause 9.2.117) in the SGNB ADDITION REQUEST ACKNOWLEDGE message. It can later forward this information to its lower layers and use it for sidelink resource coordination with the MeNB. In fact, based on the received information, the en-gNB can realize which resources the UE uses for sidelink and refrains from scheduling other users (or this UE) for Uu and/or SL operations in those resources at specific time instances.


Figure 3: example of V2X SL resource coordination in EN-DC
[bookmark: _Hlk532485605]Proposal 2: RAN3 to agree on leveraging THE existing X2/Xn mechanisms for MR-DC resource coordination to enable coordination of V2X UE sidelink resources
Proposal 2bis: The X2/Xn signalling should contain the intended resource allocation for the V2X UE and the NR/LTE V2X authorization.  
We provide in [4] a CR with the proposed changes in X2 for covering EN-DC scenario. Proposed changes to support NR MR-DC cases for NE-DC and NGEN-DC are provided in CR [5].
Proposal 3: RAN3 to agree on the proposed solution for MR-DC V2X sidelink coordination and capture the specifications changes proposed in [4] and [5].
2.5 LS to RAN2 
In order to align also with RAN2 on the resource coordination decision, RAN3 needs to inform RAN2 of the potential signalling impacts, especially the need of having the SN involved in the SL configuration with the MN. we propose to send the drafted LS in [6]
Proposal 4: RAN3 to send an LS to RAN2 to inform about the RAN3 solution.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
In this paper, we discussed on the issue of MR-DC sidelink coordination in NR V2X. Based on the discussion in this paper, we observed the following:
Observation 1: The OAM configuration-based scheme is not suitable for NR V2X SL configuration exchange.	
Observation 2 : Exchanging the cell-specific V2X resource pool over X2/Xn is not beneficial for the network resources.

Observation 3 : It is needed to support UE-specific SL resource coordination for NR-V2X operation between NG-RAN nodes. This is beneficial also in MR-DC scenarios.

Observation 4: The RAN2 agreement where SL is controlled/configured by SN in Rel-16 NR-V2X does not preclude some form of coordination between the MN and SN in case the SL UE and its MN/SN are using different RATs
Observation 5: Existing mechanisms in RAN3 specifications are already present and can be based on to enable V2X resource coordination in TR 38.885 MR-DC scenarios 
We also provide the following proposals:
[bookmark: _Toc423020280]Proposal 1: RAN3 to acknowledge that SL resource coordination between MR-DC nodes is needed, especially if the SL UE and its MN/SN are using different RATs.
Proposal 2: RAN3 to agree on leveraging THE existing X2/Xn mechanisms for MR-DC resource coordination to enable coordination of V2X UE sidelink resources
Proposal 2bis: The X2/Xn signalling should contain the intended resource allocation for the V2X UE and the NR/LTE V2X authorization.  
Proposal 3: RAN3 to agree on the proposed solution for MR-DC V2X sidelink coordination and capture the specifications changes proposed in [4] and [5].
Proposal 4: RAN3 to send an LS to RAN2 to inform about the RAN3 solution.
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