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

· How the gNB-DU gets to know that UE currently requests the resource as a V-UE or P-UE? 

· a) Based on the authorization IE (P-UE or V-UE) in the current F1 BLCR

· b) implementation 

· c) new IEs in F1
· For resource allocation Mode 2, whether gNB-CU or DU allocates the resource to UE for both dedicated signaling based and broadcast based? How to support on-demand broadcast (V2X SIB), e.g., which node encodes SIB and potential F1 signaling support for message 3 based on demand broadcast? 
* Note: there is no RAN3 impact for message 1 based on demand broadcast
· For both standalone case and NR Uu controlling LTE sidelink case, how to handle sidelink resource requesting and configuration in case of CU/DU split (F1 signaling)? 

· a) New F1 procedures (like in R3-195936)

· b) existing F1 procedures, e.g., UE CONTEXT SETUP/ MODIFICATION procedures
This contributions discusses these issues and proposes a way forward.

2
Discussion

2.1. How the gNB-DU gets to know that UE currently requests the resource as a V-UE or P-UE 
In RAN1/2, there is no discussion on whether to use different resource allocation for V-UE and P-UE. RAN3 may need to wait for RAN2 discussion. In case separate resource pool are configured for V-UE and P-UE. It may be enough to use current V2X Services Authorized IE. In current agreed BL CR for F1, the gNB-DU know the NR/LTE V2X Services Authorized IE including separate field for V-UE and P-UE. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Vehicle UE
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized as Vehicle UE.

	Pedestrian UE
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized as Pedestrian UE.


We do not see the scenario that the UE is authorized for both P-UE and V-UE. This means that the UE is either authorized as P-UE or V-UE, but not both. If the gNB-DU know the UE type (i.e. P-UE or V-UE), the gNB-DU can performe the resource allocation accordingly, e.g. use related resource pool if separate resource pool is configured for P-UE and V-UE. 

Proposal 1: The gNB-DU know the UE type (i.e. P-UE or V-UE) based on the V2X Services Authorized IE. 
2.2. Resource allocation in 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. The UE may know the Mode 2 sidelink transmission resource pools via dedicated RRC, broadcasted V2X SIB, or dedicated signaling including V2X SIB. 

· Resource Mode 2 – dedicated RRC
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 2: For Mode 2 – dedicated RRC, the gNB-DU is responsible for the allocation of sidelink resource.
· Resource Mode 2 –V2X SIB 
As defined in RAN2, the V2X SIB contains many L1/L2 parameters, e.g. V2X resource pool and cell-specific information, etc. The UE may receive the V2X SIB either from the broadcasted V2X SIB, or from the V2X SIB included in the RRCReconfiguration message. In the later case, the CU generates the RRCReconfiguration message, so the CU need to have the knowledge of V2X SIB. There are two options for encoding the V2X SIB. 

· Option 1: gNB-DU encode the V2X SIB

In this option, the gNB-DU encode the V2X SIB, and broadcast it over the air. The gNB-DU also provide the V2X SIB to the gNB-CU, which can be included in the further RRCReconfiguration message. This may requires changes to the F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message) to include the V2X SIB, e.g. adding a new V2X SIB IE in the gNB-DU System Information IE. For example
9.3.1.18
gNB-DU System Information

This IE contains the system information generated by the gNB-DU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MIB message
	M
	
	OCTET STRING
	MIB message, as defined in TS 38.331 [8].



	SIB1 message
	M
	
	OCTET STRING
	SIB1 message, as defined in TS 38.331 [8].



	V2X SIB message
	O
	
	OCTET STRING
	V2X SIB message, as defined in TS 38.331 [8].




· Option 2: gNB-CU encode the V2X SIB. 

Option 2 is similar to the handling for other non-SIB1 SIB in current gNB-CU/DU architecture that the gNB-CU provide the encoded non-SIB1 SIB to gNB-DU. This option requires the gNB-CU to know the V2X sidelink resource information in the gNB-DU. Since RAN3 already agreed the sidelink resource information is configured in the gNB-DU, it is not preferred to also configure the sidelink resource information in the gNB-CU. This option may require the gNB-DU to transefer the V2X sidelink resource information to the gNB-CU via F1AP procedure, e.g. F1 Setup procedure or gNB-DU Configuration Update procedure. The main question is how to encode the V2X sidelink resource information in the F1AP message. Encoding it as F1AP IE may need to map every IE as defined in RAN2 V2X SIB to F1AP IE. In case RAN2 make any changes to V2X SIB, the RAN3 specification need to be updated accordingly. If the V2X sidelink resource information needs to be encoded anyway, it maybe better to define the sidelink resource information as a RRC contariner. This will be very similar to the V2X SIB Message IE as required by Option 1. 
In a summary, both options require to transfer the V2X sidelink resource information from gNB-DU to gNB-CU during the F1 Setup procedure and gNB-DU Configuration Update procedure. It is preferred to define the sidelink resource information as a RRC container, which may be the V2X SIB defined in RAN2. The gNB-DU anyway need to encode the sidelink resource information, it is not a big issue if the sidelink resource information is encoded in the gNB-DU. So we slightly prefer Option 1.
Proposal 3: gNB-DU provide the sidelink resource information to gNB-CU as a RRC Container for V2X SIB, and gNB-DU encode the V2X SIB. 
The proposed TP can be found in ([2])
2.3. F1AP prorcedure for sidelink resource allocation
The dedicated sidelink resource information allocated to a specific UE can be considered as part of the UE context in the gNB-DU, e.g. UE F1AP ID may also need to be allocated. From this perspective, it may be better to extend current F1AP UE Context Management procedure. 

Proposal 4: extend current F1AP UE Context Management procedure for sidelink resource allocation. 
3
Conclusions
In this contribution we have analysed the F1 impact to support NR V2X. Our proposals are: 

Proposal 1: The gNB-DU know the UE type (i.e. P-UE or V-UE) based on the V2X Services Authorized IE. 

Proposal 2: For Mode 2 – dedicated RRC, the gNB-DU is responsible for the allocation of sidelink resource.
Proposal 3: gNB-DU provide the sidelink resource information to gNB-CU as a RRC Container for V2X SIB, and gNB-DU encode the V2X SIB. 
Proposal 4: extend current F1AP UE Context Management procedure for sidelink resource allocation. 
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