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1   Introduction
In RAN plenary #83 meeting, new WID [1] on 5G V2X with NR sidelink is approved. One of the objectives of this work item is to define resource coordination between NG-RAN nodes for V2X sidelink communication, taking into consideration previous RAN3 discussion.

During the SI, RAN3 has achieved some agreements on the resource coordination as follows:

Resource pool coordination between NG-RAN nodes (e.g., ng-eNB and gNB) is beneficial.
In this contribution, we will have detailed discussion on the justification of resource pool coordination.
2   Discussion
First of all, we prefer to clarify that all the potential points on the resource coordination for LTE/NR sidelink should focus on the non-UE associated scenarios. In our understanding, the UE associated sidelink resource coordination is possible only if the sidelink configuration is supported by the SN in MR-DC scenarios. However, this case has been deprioritized in SI and the agreements were captured in TR 38.885 as following:

	The scenarios considered in the study are captured in the following figures. The scenarios can be categorized into standalone and MR-DC scenarios regarding the architecture. The study prioritised Scenarios 1, 2 and 3, and MN controlling/configuring both NR SL and LTE SL in Scenarios 4, 5 and 6 which is covered by Scenarios 1, 2 and 3 respectively.


In Scenarios 1, 2 and 3, single RAN node is able to provide control/configuration for a UE’s V2X communication in both LTE SL and NR SL. In Scenarios 4, 5 and 6, the UE is configured with MR-DC, however, only the MN is able to provide control/configuration for UE’s V2X communication in both LTE SL and NR SL, which is the meaning of the description highlighted above.
In RAN2 there were contributions submitted to propose the SN to provide control/configuration for a UE’s V2X communication, however they were not treated. Therefore at least for now, RAN2 does not support the case where SN provides control/configuration for a UE’s V2X communication and it seems RAN2 has no plan to discuss this in R16.

Based on this, we propose not to discuss further on the UE associated scenarios unless RAN2 achieves agreement to support SN to provide control/configuration for a UE’s V2X communication.
Proposal 1: The UE associated sidelink resource coordination should be opted out in R16 unless RAN2 agrees to support SN to provide control/configuration for a UE’s V2X communication.

In Rel-14 and Rel-15, the LTE V2X sidelink communication mechanism is specified to support LTE V2X services. In the existing LTE V2X system, the eNBs are able to configure/schedule LTE V2X sidelink resources for LTE V2X UEs. From the perspective of LTE deployment, it is reasonable to assume there is overlapped cell coverage between neighbour eNBs. However, in LTE V2X, RAN3 does not introduce any LTE V2X sidelink resource coordination between eNBs. In our understanding, it is because the QoS requirements of the LTE V2X services are comparatively low.
Considering that the cross-RAT sidelink configuration and control are supported, i.e., the gNB is also able to control the LTE V2X sidelink resources for the UE. Then when we discuss the resource pool coordination between NG-RAN nodes, it seems both LTE V2X sidelink resource pool and NR V2X sidelink resource pool are included. Anyway, we don't see the strong requirement to perform LTE V2X sidelink resource pool coordination.
With respect to the NR sidelink resource pool, there are two types including Mode-1 resource pool and Mode-2 resource pool. NR sidelink Mode-1 resource pool can only be provided by the NG-RAN node for the CONNECTED state UE. NR sidelink Mode-2 resource pool can be provided by the NG-RAN node via either RRC dedicated signalling or SIB, or be pre-configured. With respect to the pre-configuration, it is provided by the 5GC which is out of RAN scope. 

When we try to justify the necessity of resource pool coordination, we should take the possible deployment scenarios into account. In our understanding, the coordination is beneficial to avoid intra-frequency interference in the following three cases in the overlapped coverage:
· Case1: One cell with smaller coverage is fully covered by the other cell with larger coverage;

· Case2: Two cells are partially overlapped;

· Case3: Two cells have similar coverage and are fully overlapped.
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Figure 1: Three cases where the resource pool coordination can be beneficial

We also need to consider the impact upon the introduction of the resource pool coordination. No matter the granularity of the coordination, e.g., FDM, TDM, or FDM and TDM, the coordination could result in the hard split of the sidelink resource between cells. Correspondingly, the V2X sidelink capacity of each involved cells may be possibly reduced. This impact applies to both Mode-1 and Mode-2 resource pool coordination cases. 
Take the Mode-2 resource pool configuration in SIB as the example, it applies to all the UEs camped in the cell. However, if perform coordination for the Mode-2 resource pool, it means the Mode-2 resource pool will be limited by the coordination result. It seems ok for the overlapped coverage, but for other part of the coverage, e.g., the pure blue part in Case 1 and Case 2 of Figure 1, it seems not necessary to restrict the application of the Mode-2 resource of V2X sidelink. Similar case does exist for Mode-2 resource pool coordination.
In addition, if more cells are overlapped, the NR sidelink resource will be split into several pieces. We may need to further consider whether it is efficient enough to use the sidelink resource. 

Observation 1: The resource pool coordination may result in V2X sidelink capacity reduction for both Mode-1 and Mode-2.
In fact, for Mode-2 resource pool, the multiplexing is feasible. As we know, when the UE is configured to perform sidelink communication by Mode-2, it will select the sidelink resource based on the sensing result. In details the V2X UE selects the sidelink resource to perform communication only if the resource is not occupied by other UEs or the interference is under control. This sensing based sidelink resource selection mechanism is able to resolve the potential interference issue by nature. Based on this assumption, the benefit to introduce coordination for Mode-2 resource pool is not clear.
Observation 2: The existing Mode-2 mechanism has considered the potential interference issues.
Proposal 2: It needs further justification whether to support coordination for the Mode-2 resource pool configured by the SIB.
In general, when the UE is in CONNECTED state, the NG-RAN node is able to configure it to perform CBR measurement on the NR sidelink and then the NG-RAN node is able to determine the appropriate NR sidelink Mode-1 resource pool based the CBR measurement results and other available information by implementation. In details, CBR measurement result can be used to indicate the load of the sidelink resource. If the load is light, then it is feasible to configure the UE with the related Mode-1 resource pool.

Similarly, the NG-RAN node is also able to configure the CONNECTED UE with Mode-2 resource pool. The implementation can be same, i.e., taking the CBR measurement result into account.

That means for both Mode-1 and Mode-2 resource pool configuration provided by the RRC dedicated signalling, it can be relied somehow on the NG-RAN node implementation to resolve the interference issues.
Observation 3: For both NR sidelink Mode-1 and Mode-2 resource pool configured by RRC dedicated signalling, it is possible to rely on the NG-RAN node implementation to resolve the potential interference issues.
Proposal 3: It needs further justification whether to support coordination for both Mode-1 and Mode-2 resource pool configured by RRC dedicated signalling. 
3   Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Proposal 1: The UE associated sidelink resource coordination should be opted out in R16 unless RAN2 agrees to support SN to provide control/configuration for a UE’s V2X communication.

Observation 1: The resource pool coordination may result in V2X sidelink capacity reduction for both Mode-1 and Mode-2.
Observation 2: The existing Mode-2 mechanism has considered the potential interference issues.
Observation 3: For both NR sidelink Mode-1 and Mode-2 resource pool configured by RRC dedicated signalling, it is possible to rely on the NG-RAN node implementation to resolve the potential interference issues.
Proposal 2: It needs further justification whether to support coordination for the Mode-2 resource pool configured by the SIB.
Proposal 3: It needs further justification whether to support coordination for both Mode-1 and Mode-2 resource pool configured by RRC dedicated signalling. 
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