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1
Introduction
Last meeting agreed following F1 related issues need to be studied:

· Impacts on F1 interface
· Whether the NR V2X resource pool for side link communication is configured in the gNB-CU or gNB-DU

· How to support the resource allocation modes for connected mode UE
· For resource allocation Mode 1 (type 2 case), gNB-DU is responsible for the scheduling of sidelink resource? P-UE/V-UE type is notified to DU or not for resource allocation? 
· For resource allocation Mode 2 and Mode 1 type 1, gNB-CU or DU allocates the resource pool/grant to UE?
· How to support on-demand broadcast (V2X SIB) for idle or inactive mode UE, e.g., the location of SIB and potential F1 signaling support for message 1 and message 3 based on demand broadcast? 
· Since in RAN1 it’s agreed that DCI-based activation/deactivation is supported instead of RRC-based, how to support NR Uu controlling LTE sidelink in the scenario of NR CU/DU Split? e.g., whether CU needs to notify to DU on whether the request is for LTE resource or NR resource for mode 1.

This contributions discusses the F1 impact to support V2X, mainly the first three bullets.

2
Discussion

2.1. where is the resource pool configured, DU or CU?

In current CU-DU split architecture, the DU host RLC, MAC and PHY layers of the gNB or en-gNB. In Uu interface, the DU is responsible for the radio resource allocation. To enable this, the DU’s OAM configure the related RLC, MAC and PHY layer parameters. For sidelink, it is better to keep the same principle that the DU is confirgured with RLC, MAC and PHY parameters, and perform sidelink resource allocation. In addition, RAN3 already agreed that for NR V2X Mode 1 (dynamic case), gNB-DU is responsible for the scheduling of sidelink resource. This means the gNB-DU needs to know the NR V2X resource pool configuration. 
One of the main arguments to configure the resource pool configuration in the CU is that CU may control many DUs and it can take the role of coordination on deciding the V2X sidelink resource configurations (for SIB broadcasting) of different DUs. This may not be a valid argument, considering the actual resource management is performed in the DU, and each DU may have different policy/requirement on the sidelink radio resource. 

Considering the above analysis, it is natural to configure the resource pool in the gNB-DU. 
Proposal 1: the sidelink resource pool is configured in the gNB-DU. 
2.2. resource allocation for CONNECTED UE
· Resource Mode 1 
For NR V2X Mode 1 (dynamic case), gNB-DU is responsible for the scheduling of sidelink resource. gNB-DU transmits the V2X SL configuration information to the gNB-CU, which uses it to generate the RRC message containing mode 1 resource pool configuration and forwards it to the UE.
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Figure 1: Signalling between CU and DU to support mode 1 of NR Resource Allocation
For Type 1 and Type 2, same mechanism that DU performs resource allocation can also be reused, in order to keep the same principle that the DU manages the radio resource and the scheduling. 
Proposal 2: For Mode 1, the gNB-DU is responsible for the allocation of sidelink resource.

· Resource Mode 2
For Mode 2, RAN3 only need to consider the scenario when the UE determines the sidelink transmission resource based on the configuration by the base station. When dedicated RRC is used, it is feasible that the DU perform the resource allocation. One may argue that the CU can directly allocate the resource, thus save the F1 signaling and reduce the latency. Although this option provides some benefit on latency/signalling, it also fragement the resource allocation strategy in the DU (for Mode 1), and in CU (for Mode 2). Considering the small benefit, it is better to use a unified resource allocation mechanism for both Mode 1 and Mode 2. 
Proposal 3: For Mode 2, the gNB-DU is responsible for the allocation of sidelink resource.

2.3. on-demand V2X SIB

There is no RAN3 impact to support MSG-1 based on-demand SI. RAN3 only need to consider the MSG-3 based one-demand SI. The legacy MSG-3 based on-demand SI can be reused for V2X. Upon the gNB-CU receives the F1AP message including the RRCSystemInfoRequest message, the gNB-CU commands the gNB-DU to broadcast the requested SIBs by the F1AP System Information Delivery procedure. Considering the SI Type IE is defined as INTEGER (1..32, ...). There seems no modification needed for F1 interface.   
In current CU-DU split architecture, the gNB-CU is responsible for encoding the SIs other than SIB1, and provide the encoded SIBs to the gNB-DU during the F1 Setup procedure, or Configuration Update procedure. Please note the SIB Type is defined as INTEGER (2..32, …)
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Figure 1: F1 gNB-CU System Information
For V2X SIB, the gNB-CU need to know the configuration of the V2X. The gNB-DU can provide the V2X configuration information to the gNB-CU. The V2X configuration information may be defined as a RRC container containing the specific V2X configuraiton information. This may need to be further checked until RAN2 defines the NR V2X SIB. 
Proposal 4: For on-demand V2X SIB, the F1AP System Information Delivery procedure can be reused. No modification to F1 interface is needed. 
Proposal 5: RAN3 wait for RAN2 to define the V2X SIB, in order to determine the specific changes to F1 interface on providing the V2X configuration information to the gNB-CU. 
3
Conclusions
In this contribution we have analysed the F1 impact to support NR V2X. Our proposals are: 

Proposal 1: the sidelink resource pool is configured in the gNB-DU. 
Proposal 2: For Mode 1, the gNB-DU is responsible for the allocation of sidelink resource.

Proposal 3: For Mode 2, the gNB-DU is responsible for the allocation of sidelink resource.

Proposal 4: For on-demand V2X SIB, the F1AP System Information Delivery procedure can be reused. No modification to F1 interface is needed. 
Proposal 5: RAN3 wait for RAN2 to define the V2X SIB, in order to determine the specific changes to F1 interface on providing the V2X configuration information to the gNB-CU. 
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