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1 Introduction

In RAN3#105 meeting, the F1 resource allocation issues were discussed, and the open issues were summarized in [1], details as below:
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In this contribution, we will further analyse F1 sidelink resource allocation issue for NR V2X which may introduce potential impacts on RAN3.
2 Discussion

During the SI phase, how to support NR sidelink resource allocation in RAN3 was discussed, the agreement and the remains issues needed to be discussed in the WI phase are summarized as follows. 
	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.

Resource pool coordination between NG-RAN nodes (e.g., ng-eNB and gNB) is beneficial.

MCC to minute: “For NR V2X mode 2, potential F1 signalling is to be decided in WI phase.”


According to RAN1 agreements, two sidelink resource allocation modes should be supported for NR V2X sidelink communication.

· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s):

· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB;
· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.

· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources.
· UE autonomously selects sidelink resource for transmission;
· UE is configured with NR configured grant (type-1 like) for sidelink transmission.
2.1.1 Resource allocation for mode 1
For dynamic case, it was agreed that the gNB-DU is responsible for the scheduling of sidelink resource. When UE sends sidelink resource request, e.g. sidelinkUEInformation, the gNB-CU will request the gNB-DU for SL resource allocation, then the gNB-DU transmits the V2X SL configuration information to the gNB-CU. The F1AP UE context Management procedure can be used for this purpose. V2X SL configuration information can be transferred in the CU to DU RRC Information IE and CU to DU RRC Information IE. 
Proposal1: For NR V2X mode 1 dynamic case, the F1AP UE context Management procedure can be reused.

For configure grant type1 and configure grant type 2 case, when UE sends sidelink resource request, e.g. UE assistance information for semi-persistent scheduling, the gNB will provide a set of SL resources in a periodic manner to the UE. For mode 1, configure grant type1, the uplink grant will be configured via RRC message. For configure grant type2, the uplink grant and DCI information will be configured by the PDCCH. 
During SI phase, two options are listed for SL resource allocation, as below:
· Option1: CU is responsible for the SL resource allocation.
· Option2: DU is responsible for the SL resource allocation.
For configure grant type2, considering the gNB-DU needs to provide the uplink grant and DCI activation/deactivation indication, the option2 is more appropriate. For configure grant type1, option1 can reduce the F1 signalling and transmission latency, however, the gNB-CU needs to be involved for Layer2/Layer1 SL resource configuration which makes gNB-CU implementation more complicated. Therefore, Option2 is slightly preferred. 
Proposal2: For NR V2X configure grant type1 and type 2 cases, the gNB-DU is responsible for the allocation of sidelink resource.

2.1.2 Resource allocation for mode 2
According to the RAN1 agreement, the a) and c) will be supported for mode2 resource allocation. Similar to the above mode1 analysis, two options can be considered, the pros and cons for each option are given below.
· Option1: CU is responsible for the SL resource allocation.
Pros: F1 signalling and transmission latency can be reduced.
Cons: gNB-CU needs to be involved for Layer2/Layer1 SL resource pool configuration and sidelink transmission patterns. In case the mode1 and mode2 resource pool are shared, since the CU is not aware the mode1 resource configuration information, resource utilization is not efficient.
· Option2: DU is responsible for the SL resource allocation.
Pros: A unified mechanism can be used for mode1 and mode2 resource allocation, resource utilization is more efficient.
Cons: Introducing additional F1 signalling and transmission latency, CBR measurement may need to be sent to gNB-DU.
Based on above analysis, option 2 is more efficient, it is preferred to use option2 for mode2 resource allocation.
Proposal3: For NR V2X mode2, the gNB-DU is responsible for the allocation of sidelink resource pool.

2.1.3 V2X System information
In the previous RAN2 meetings, it is agreed that on demand SI needs to be supported. For idle mode UE, both Msg1-based and Msg-3 based SI request are supported. 
Msg1-based: DU broadcast V2X SI based on UE request.

Msg3-based: CU receives SI Request message from UE and commands DU to broadcast V2X SI or sends the V2X SI to the UE via RRC message.
· In NR Rel-15, RAN3 agreement is the gNB-DU is responsible for encoding MIB and SIB1and the gNB-CU is responsible for encoding other SIs. Now, how to generate the V2X SI needs to be considered. Two options can be considered:
· Option1：gNB-CU generates the V2X SI

· Option2：gNB-DU generates the V2X SI
For the option 1, it’s aligned with NR Rel-15. The legacy on demand SI procedures, e.g. F1 Setup procedure, gNB-DU Configuration Update and System Information Delivery procedure can be reused. However, the gNB-DU needs to send the sidelink configuration to the gNB-CU to assist for generating of the V2X System Information.
For the option 2, the gNB-DU generates the sidelink configuration and encodes the V2X System Information directly. In case of Msg1-based SI request, gNB-DU could send the V2X SI directly. In case of Msg3-based SI request, gNB-CU should indicate gNB-DU to send the V2X SI as requested. The legacy procedures could also be reused. For Msg3-based on demand SI, the gNB-CU needs to send the V2X SI via RRC Reconfiguration message for the RRC connected UE, therefore the gNB-CU needs to the obtain the V2X SI in advance, the gNB-DU Configuration Update or a new F1 AP procedure may need to be enhanced for this purpose. 

Based on the analysis above, generating V2X SI in gNB-CU and gNB-DU are both feasible, and have the similar impact to F1 interface. To make alignment with the principle of NR Rel-15, it is slightly preferred to generate V2X SI in gNB-CU. 
Proposal4: It is proposed that the gNB-CU generates the V2X SI, gNB-DU Configuration Update or a new F1 AP procedure could be used to transfer the sidelink configuration to the gNB-CU.
3 Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal1: For NR V2X mode 1 dynamic case, the F1AP UE context Management procedure can be reused.

Proposal2: For NR V2X configure grant type1 and type 2 cases, the gNB-DU is responsible for the allocation of sidelink resource.

Proposal3: For NR V2X mode2, the gNB-DU is responsible for the allocation of sidelink resource pool.

Proposal4: It is proposed that the gNB-CU generates the V2X SI, gNB-DU Configuration Update or a new F1 AP procedure could be used to transfer the sidelink configuration to the gNB-CU.
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 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.


NOTE: Please monitor the progress of RAN1, RAN2 (including email discussions) on the issues related to their decisions. 
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