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1   Introduction
The V2X was briefly discussed during RAN3#101b. In R3-186225, the summary of offline discussions were presented. In this document we discuss the F1 impact. The summary of offline discussion mentions the following:
· NR Sidelink Resource mode 1 and mode 2

· F1 Signalling to support NR sidelink Resource mode 1 and mode 2 in case of CU-DU split
2   Discussion
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Figure 1: Overall architecture

A gNB may consist of a gNB-CU and one or more gNB-DU(s). A gNB-CU and a gNB-DU is connected via F1 interface. The gND-DU is responsible for managing the radio resources and the gNB-CU terminates the RRC. Specifically, gNB-CU hosts RRC, SDAP and PDCP layers of the gNB, and gNB-DU hosts RLC, MAC and PHY layers of the gNB. 
Correspondingly, gNB-DU encodes CellGroupConfig IE for lower layer configuration, and gNB-CU encodes higher layer configuration, e.g., SDAP-Config, PDCP-Config, MeasConfig etc. For system information, the principle is that gNB-CU encodes other SI and gNB-DU encodes MIB and SIB1. 

In RAN1#94 meeting, it is agreed that at least two sidelink resource allocation modes are defined for NR-V2X sidelink communication.
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)

· 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

In the following, the impact on F1 interface is discussed based on NR V2X mode 1 and mode2 respectively. 

2.1   NR V2X Mode1 

NR V2X mode1 is similar as LTE V2X mode3, which can be regard as the baseline. In LTE V2X, IE SL-V2X-ConfigDedicated specifies the dedicated configuration information for V2X sidelink communication, which is much more related with lower layer as shown below. Besides, the gNB-DU is responsible for scheduling, either normal transmission or V2X transmission. Therefore, 
SL-V2X-ConfigDedicated-r14 ::=



SEQUENCE
{


commTxResources-r14




CHOICE {



release







NULL,



setup







CHOICE {




scheduled-r14




SEQUENCE {





sl-V-RNTI-r14


C-RNTI,





mac-MainConfig-r14



MAC-MainConfigSL-r12,





v2x-SchedulingPool-r14


SL-CommResourcePoolV2X-r14
OPTIONAL,
-- Need ON





mcs-r14






INTEGER (0..31)



OPTIONAL,
-- Need OR





logicalChGroupInfoList-r14

LogicalChGroupInfoList-r13




},




ue-Selected-r14




SEQUENCE {





-- Pool for normal usage





v2x-CommTxPoolNormalDedicated-r14
SEQUENCE {






poolToReleaseList-r14
SL-TxPoolToReleaseListV2X-r14
OPTIONAL,
-- Need ON






poolToAddModList-r14

SL-TxPoolToAddModListV2X-r14

OPTIONAL,
-- Need ON






v2x-CommTxPoolSensingConfig-r14

SL-CommTxPoolSensingConfig-r14




















OPTIONAL
-- Need ON





}




}



}


}

















OPTIONAL,
-- Need ON


v2x-InterFreqInfoList-r14


SL-InterFreqInfoListV2X-r14


OPTIONAL,
-- Need ON


thresSL-TxPrioritization-r14


SL-Priority-r13





OPTIONAL,
-- Need OR

typeTxSync-r14





SL-TypeTxSync-r14




OPTIONAL,
-- Need OR


cbr-DedicatedTxConfigList-r14

SL-CBR-CommonTxConfigList-r14
OPTIONAL,
-- Need OR

...,


[[
commTxResources-v1530




CHOICE {




release







NULL,




setup







CHOICE {





scheduled-v1530




SEQUENCE {






logicalChGroupInfoList-v1530
LogicalChGroupInfoList-v1530
OPTIONAL,
-- Need OR






mcs-r15






INTEGER (0..31)


OPTIONAL
-- Need OR





},





ue-Selected-v1530



SEQUENCE {






v2x-FreqSelectionConfigList-r15
SL-V2X-FreqSelectionConfigList-r15
OPTIONAL
--Need OR





}




}



}















OPTIONAL,

-- Need ON



v2x-PacketDuplicationConfig-r15
SL-V2X-PacketDuplicationConfig-r15
OPTIONAL,
-- Need OR



syncFreqList-r15



SL-V2X-SyncFreqList-r15



OPTIONAL,
-- Need OR



slss-TxMultiFreq-r15


ENUMERATED {true}




OPTIONAL
-- Need OR


]]

}

Proposal 1: for NR V2X Mode 1, it is proposed gNB-DU to be responsible for the resources configuration and scheduling of sidelink. 
Currently, the RRC reconfiguration is mainly composed of two parts, one is the lower layer configuration from gNB-DU and the other is the higher layer configuration from gNB-CU. Similarly as normal transmission, gNB-DU needs to send the dedicated configuration information for V2X sidelink communication back to gNB-CU, in order for it the generate the final RRC reconfiguration message for the UE. 
Proposal 2: for NR V2X Mode 1, gNB-DU informs gNB-CU about the configuration information of sidelink and gNB-CU send this to the UE over RRC.
2.2   NR V2X Mode2 

For NR V2X Mode2, UE determines sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources. For pre-configured case, it has no impact on F1 interface as V2X control function provides the pre-configuration of sidelink resources. For base station/network configuration case, either broadcast via SI or dedicated RRC message is used. For broadcasting case, gNB broadcasts the sidelink resource configuration in SIB. In LTE V2X, SystemInformationBlockType21 contains V2X sidelink communication configuration. 
SystemInformationBlockType21-r14 ::= SEQUENCE {


sl-V2X-ConfigCommon-r14



SL-V2X-ConfigCommon-r14



OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


...

}

SL-V2X-ConfigCommon-r14 ::=

SEQUENCE {


v2x-CommRxPool-r14




SL-CommRxPoolListV2X-r14


OPTIONAL,
-- Need OR


v2x-CommTxPoolNormalCommon-r14

SL-CommTxPoolListV2X-r14


OPTIONAL,
-- Need OR


p2x-CommTxPoolNormalCommon-r14

SL-CommTxPoolListV2X-r14


OPTIONAL,
-- Need OR


v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14


OPTIONAL,
-- Need OR


v2x-SyncConfig-r14




SL-SyncConfigListV2X-r14


OPTIONAL,
-- Need OR


v2x-InterFreqInfoList-r14


SL-InterFreqInfoListV2X-r14


OPTIONAL,
-- Need OR


v2x-ResourceSelectionConfig-r14

SL-CommTxPoolSensingConfig-r14

OPTIONAL,
-- Need OR


zoneConfig-r14





SL-ZoneConfig-r14




OPTIONAL,
-- Need OR


typeTxSync-r14





SL-TypeTxSync-r14




OPTIONAL,
-- Need OR


thresSL-TxPrioritization-r14

SL-Priority-r13





OPTIONAL,
-- Need OR


anchorCarrierFreqList-r14


SL-AnchorCarrierFreqList-V2X-r14
OPTIONAL,
-- Need OR

offsetDFN-r14





INTEGER (0..1000)




OPTIONAL,
-- Need OR


cbr-CommonTxConfigList-r14


SL-CBR-CommonTxConfigList-r14

OPTIONAL
-- Need OR

}

-- ASN1STOP

Similarly, V2X sidelink communication configuration will be included in NR other SI. V2X sidelink communication confiugraion in other SI is much more related with lower layer. Therefore,  
Proposal 3: Proposal 3
For NR V2X Mode 2, it is proposed gNB-DU to be responsible for the resources configuration of sidelink to be broadcasted. 
 As we mentiond before, gNB-CU is responsible for encoding other SI and gNB-DU is responsible for encoding MIB and SIB1. In this case, we need to discuss whether gNB-DU needs to send the V2X sidelink communication configuration in order for gNB-CU to encode the other SI.
· If gNB-DU does not send the V2X SL configuration to the gNB-CU and broadcast directly instead, it violates the principle that gNB-CU encodes the other SI. However, it does not introduce more F1 signalling.

· If gNB-DU sends the V2X SL configuration  to gNB-CU in order for it to generate the other SI, it introduces more F1 signalling which seems not necessary. 
Proposal 4: Proposal 4
For NR V2X Mode 2, it is proposed RAN3 to discuss whether gNB-DU needs to send V2X SL configurtion to gNB-CU in order for it to encode the other SI.  
For dedicated RRC case, simialr principle should be reused as NR V2X mode1 as suggested in Proposal 1&2. 
3   Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1:
for NR V2X Mode 1, it is proposed gNB-DU to be responsible for the resources configuration and scheduling of sidelink.
Proposal 2:
for NR V2X Mode 1, gNB-DU informs gNB-CU about the configuration information of sidelink and gNB-CU send this to the UE over RRC.
Proposal 3:
Proposal 3 For NR V2X Mode 2, it is proposed gNB-DU to be responsible for the resources configuration of sidelink to be broadcasted.
Proposal 4:
Proposal 4 For NR V2X Mode 2, it is proposed RAN3 to discuss whether gNB-DU needs to send V2X SL configurtion to gNB-CU in order for it to encode the other SI.


4   Annex – TP
X.y
Impacts on F1 interface
In disaggregated gNBs, the resources for NR V2X sidelink is assigned by the gNB-DU. 

For NR V2X mode 1, the gNB-DU sends the configuration information for V2X sidelink communication to the gNB-CU which forwards these to the UE over RRC message. 
For NR V2X mode w, there are two possible options identified:

-
gNB-DU send the information on SL resources to the gNB-CU which encodes the SIB and sends this to gNB-DU for transmission to the UE.

-
gNB-DU encodes the information on SL resources in the specific SIB and trasnmits it without gNB-CU invlvement. 

The selection of the above options can be taken in WI phase.
3GPP
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