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Discussion & Decision
1
Introduction

In RAN3#105 meeting, RAN3 discussed F1 impact for support of NR sidelink, but couldn’t reach to the agreement. F1 impact is mainly related with the V2X resource management as discussed in [1].

· 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?
We think how to manage V2X resource pool and support the resource allocation should be decided to maximize the efficiency of the radio resource usage. 
2
Discussion
2.1
V2X resource allocation
LTE-V2X in Rel-14 was designed with an assumption that separate resource pools are configured for mode 3 operation and for mode 4 operation, respectively. In Rel-15, LTE-eV2X defines resource pool sharing functionality between mode 3 and mode 4 [2]. 

There are the principles for resource pool sharing between mode 3 and mode 4 what RAN2 made [3]:
1: Support resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE.

2: Support resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE.

3: Not support resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE.

4: Full resource pool sharing is supported. Partial resource pool sharing scenario is deprioritized in Rel-15.

5: Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed. 

6: It is up to RAN1 to decide on the tool of non-zero reservation bits for resource pool sharing.

7: It is up to RAN1 to decide on the tool of mode indicator in SCI for resource pool sharing.

We think the same principle of resource pool sharing for the LTE V2X will be applied to the NR V2X resource management from the beginning of the NR V2X specification.
Observation. The NR V2X resource pool would be shared between mode-1 and mode-2, and between mode 1 type 1 and type 2 also.

When mode 1 type 2 is used to assign NR V2X resource, the uplink grant and the DCI-based control are used, so the gNB-DU is better to dynamically schedule the mode 1 type 2 UEs.

Also with the observation, the NR V2X resource pool can be shared between mode 1 type 1 and type 2 UEs. If the gNB-DU allocates the sidelink resource to the mode 1 type 2 UEs, only the gNB-DU can know which NR V2X resource is used for type 2 UEs. So to efficiently use the NR V2X resource, the gNB-DU should be responsible for the sidelink allocation for the mode 1 type 1 UEs also.
Proposal 1. The sidelink resource for mode 1 type 1 and type 2 UEs are assigned by the same logical function, and the gNB-DU is responsible for the sidelink resource allocation.
Proposal 2. The existing UE Context Modification procedure is enhanced to support the sidelink resource allocation for mode 1 type 1 UEs.
Proposal 3. The NR V2X services authorized, the NR UE sidelink AMBR, the UE sidelink type and the UE sidelink QOS information are informed from the gNB-CU to the gNB-DU in the UE context management procedures.
In addition, the NR V2X resource for mode 2 UEs can be dynamically allocated depending on the NR V2X load status, e.g. how much NR V2X resource is allocated for Mode 1. As discussed in the observation, the NR V2X resource can be shared with mode 1 and mode 2 UEs. And the NR V2X resource already allocated for mode 2 UEs should not be allocated for mode 1 UEs. The NR V2X resource allocation information can be known only by the gNB-DU. So to maximize the usage of the NR V2X resource, the gNB-DU should be responsible for the allocation of NR V2X resource for mode 2 UEs. So the gNB-DU may update the system information containing the NR V2X resource for mode 2 UEs, so the gNB-DU needs to generate and broadcast the NR V2X related system information.

The gNB-CU should know the system information for the NR V2X, so the gNB-DU needs to transfer the system information to the gNB-CU. Different from MIB and SIB1, the NR V2X system information may be changed more frequently, so the new F1AP procedure would rather be introduced to support the transfer of the NR V2X system information from the gNB-CU to the gNB-DU.

Proposal 4. The gNB-DU generates the system information for NR V2X resource and transfer the system information to the gNB-CU by using the new F1AP procedure. 

2.2
V2X resource pool configuration
In CU-DU split architecture, the radio resource for each cell to be used in the gNB-DU is directly configured to the gNB-DU. And the gNB-DU configures and schedules the radio resource for UEs attached to the gNB-DU.
And as discussed in sec. 2.1, we think that the gNB-DU should be responsible for managing and allocating the NR V2X resource and the gNB-CU may not know the NR V2X load status. So the gNB-DU needs to be allowed to adjust the resource pool for the NR V2X 

Consequently, the NR V2X resource pool should be directly configured to the gNB-DU.

Proposal 5. The NR V2X resource pool is configured to the gNB-DU. And if needed, e.g. for management purpose, the configured NR V2X resource pool information is informed to the gNB-CU.

3
Conclusion
Proposal 1. The sidelink resource for mode 1 type 1 and type 2 UEs are assigned by the same logical function, and the gNB-DU is responsible for the sidelink resource allocation.

Proposal 2. The existing UE Context Modification procedure is enhanced to support the sidelink resource allocation for mode 1 type 1 UEs.

Proposal 3. The NR V2X services authorized, the NR UE sidelink AMBR, the UE sidelink type and the UE sidelink QOS information are informed from the gNB-CU to the gNB-DU in the UE context management procedures.
Proposal 4. The gNB-DU generates the system information for NR V2X resource and transfer the system information to the gNB-CU by using the new F1AP procedure. 

Proposal 5. The NR V2X resource pool is configured to the gNB-DU. And if needed, e.g. for management purpose, the configured NR V2X resource pool information is informed to the gNB-CU.
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