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1	Introduction
At the end of Rel-16 NR V2X Work Item, it was observed by many companies that the current support of Uu and SL resource coordination in NG-RAN architecture is not complete and requires some additional information [1]. In fact, if we consider MR-DC deployments, secondary node(s) cannot know which portion of the bandwidth resources will be used by the primary node’s allocated sidelink UEs. Considering that a secondary node needs to schedule its own Uu UEs through SRB3, conflict of resource might arise in case the primary node, secondary node, and sidelink partially or totally share the same bandwidth resources.  
In this contribution, we try to describe why sidelink resource coordination is necessary in order to mitigate any interference issue in the network and why a complete solution is needed for MR-DC. We propose to address this issue by Release-16 correction to XnAP and X2AP specs.
2	Discussion
2.1 Background and motivation
While NR sidelink (SL) is considered as an access type different from Uu [2], the coexistence of Uu and SL in multi-RAT NSA environments, where a V2X UE would be moving from one network to another with different deployments, can pose problem if the impacts of SL access on these networks is not addressed. In fact, if we consider that the (co-)existence of LTE and NR networks is likely to continue for many years in multi-vendor scenarios - especially since EN-DC is going to be supported by many operators as an intermediary deployment - it is very important that the network vendors are able to prevent any interference issue in their network nodes when different RAT type accesses are present. 
During Rel-15, a similar issue about inter-RAT interference between E-UTRA and NR was acknowledged for MR-DC, and a solution based on resource coordination for LTE-NR resource allocation in MR-DC networks has been agreed for Uu access in XnAP and X2AP specifications [3]. In Rel-16, it was proposed that NR V2X could also benefit from the same resource coordination solution for MR-DC [4].
In RAN3#107e meeting, it was concluded after some discussions reported in [1] that Rel-16 will not introduce additional signalling enhancement for resource coordination between NG-RAN nodes, as the existing solution for MR-DC resource coordination could be used to solve the interference problem at the master node (MN)’s SL access. This was motivated by the fact that in NR V2X, only the MN is in control of the SL resource allocation, while secondary node (SN) does not configure SL. However, it was noted that this solution is limited and works only one-way. This was captured in the agreement below:
On interference issue, Rel-16 does not introduce additional signaling enhancement for resource coordination between NG-RAN nodes. In Rel-16, existing solution, e.g. MR-DC coordination IE for Uu, could be used to solve the interference problem in the MN only. 

The “existing solution” mentioned in the agreement hereabove refers to the possibility for the MN to coordinate its resources with the SN by receiving the UL/DL resources allocated by the SN to its own Uu UEs. This is done via the existing MR-DC Resource Coordination Information IE (defined in TS 38.423) or the SgNB Resource Coordination Information IE (defined in TS 36.423). The MN can use this received information on the SN’s resource allocation to effectively control its SL resource configuration by not allocating to its SL UEs (when SL mode1 configuration is in place) the same bandwidth resources used at the SN’s side. Hence, preventing any collision of resources between the MN’s SL UEs and the SN’s Uu ones. 
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Figure1: Existing resource coordination from SN  MN to avoid MN SL resource collision with SN Uu ones
However, as shown in Figure 1, the current solution works only “one-way”: no problems of having SL and Uu resource collision at the MN side, since resource allocation information is sent from the SN to MN;  but there is no way to avoid resource collision at the SN’s side, since it is not possible for the SN to receive any SL resource information from the MN that could prevent the SN scheduling its Uu UEs resources via SRB3 on the same ones used by the MN’s SL UEs. 
Observation 1 : The current mechanism to avoid conflict of resources works only one-way in favour of the MN; no information of the SL allocated resources are sent to the SN.
While the existence of such partial resource coordination solution for V2X could be justified by the fact that the MN is the node in charge of the SL resource allocation for V2X [2][5], an uncomplete solution that is preventing from sending the SL resources configured by the MN to the SN creates cases for resource collision at the SN’s radio air interface. In fact, since the SgNB establishes directly its own signalling bearer (SRB-3) to communicate with the UE itself in EN-DC without relying on the MeNB recommendation [4], conflict of resources and interferences can happen when sidelink has the same frequency band with NR and the SN lacks any information on which portion of the bandwidth the sidelink UEs are going to operate with. As a consequence, the whole NR Uu transmission will be impacted at the SN, and its served Uu UEs will know service degradation because of lack of coordination with the MN’s SL configured NR resources. 
Observation 2: In the absence of SL/Uu resource coordination, resource conflict on the secondary node Uu interface can happen since SN configures Uu resources directly through SRB3.
Besides, considering that a fleet of vehicles can visit a MN regularly and thus requiring each time different types of resource configuration, there can be an impact on legacy MR-DC network, where the normal Uu access UEs at the SN can be severely damaged with service degradation, for the benefit of the MN’s visiting SL UEs. If the NSA NG-RAN nodes are not able to properly coordinate the SL/Uu resources of each, then any moving car or fleet of vehicles moving to a new network would cause a severe resource collision on secondary nodes Uu configuration and greatly affect Uu transmission performance. Hence, having a complete solution for addressing SL/Uu resource coordination is beneficial not only for V2X in particular, but also for a more resilient MR-DC network, that could in general be capable to cater to different types of traffics and adapt to different hybrid scenarios with multi RAT accesses. 
Observation 3: If no V2X resource coordination is in place, SL may in the long-term impact MR-DC network for serving legacy UEs. Hence, a proper complete solution for SL/Uu resource coordination must be defined to make MR-DC networks stronger and resilient to multi-RAT scenarios
Therefore, a two-way solution should be defined to avoid creating unnecessary interference at the SN’s Uu interface. Figure 2 below illustrates a complete signalling where the MN is sending its SL resource allocation to the SN (in dark blue) based on e.g. a new V2X resource coordination IE.
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Figure 2: addressing V2X resource coordination in MR-DC
2.2 Way-forward
A solution to address the interference problem over network inter-nodes interfaces can be easily addressed in RAN3, leveraging on the existing E-UTRA-NR resource allocation coordination that has been defined in X2AP and XnAP specifications during Rel-15 [3]. RAN3 can discuss the following methods on how to proceed:
· Option 1: enhancing the existing Rel-15 solution by introducing a generic V2X dedicated resource coordination information element inside the existing MR-DC Resource Coordination Information IE. This has the advantage of being generic enhancement for all type of coordination and can reduce the specifications impact. 
· Option 2: introducing a dedicated V2X MN Resource Coordination Information IE in parallel of the existing resource coordination IE.
Both solutions can achieve the similar goal. Option 1 has obviously less specification impact with perhaps only an impact on the tabulars related the existing IE. Option 1 can moreover be future proof, especially if the specifications would later evolve to allow the SN also being in control of the SL resource coordination. Option 2 is the same as was proposed before in [4] and can achieve a similar goal, it requires however some procedural text description.
Considering that a V2X resource coordination indication will cover both E-UTRA and NR RATs, and to give flexibility to operators for NSA network deployments, we prefer option 1 solution. This will give the full support while limiting the specification changes of XnAP to the minimum.
Proposal 1 : RAN3 to discuss the solution for allowing V2X resource coordination, which can follow the same principle that was agreed for the MR-DC Uu resource coordination in Rel-15. Option 1 is preferred since it has less specifications impact and is future proof.
CRs to XnAP and X2AP based on option 1 solution are provided in [6] and [7], respectively
Proposal 2 : RAN3 to discuss and agree CRs to XnAP and X2AP to introduce V2X resource coordination mechanism in MR-DC
Conclusion
In this paper, we have discussed the need of a resource coordination solution in MR-DC for NR V2X to address the issue of sidelink/Uu resource conflict that can happen at secondary nodes radio interface, when SN is scheduling its UEs via SRB3. 
Based on the discussion in this paper, we have made some observations:
Observation 1 : The current mechanism to avoid conflict of resources works only one-way in favour of the MN; no information on the SL allocated resources are sent to the SN.
Observation 2: In the absence of SL/Uu resource coordination, resource conflict on the secondary node Uu interface can happen since SN configures Uu resources directly through SRB3.
Observation 3: If no V2X resource coordination is in place, SL may in the long-term impact MR-DC network for serving legacy UEs. Hence, a proper complete solution for SL/Uu resource coordination must be defined to make MR-DC networks stronger and resilient to multi-RAT scenarios
We propose:
[bookmark: _Toc423020280]Proposal 1 : RAN3 to discuss the solution for allowing V2X resource coordination, which can follow the same principle that was agreed for the MR-DC Uu resource coordination in Rel-15. Option 1 is preferred since it has less specifications impact and is future-proof.
Proposal 2 : RAN3 to discuss and agree CRs to XnAP and X2AP to introduce V2X resource coordination mechanism in MR-DC
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