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Introduction
During the meetings of the Study Item (SI) phase of NR V2X, companies have discussed the potential impacts on F1 interface to support NR V2X sidelink communication in gNB-CU/DU split scenario. The following issues were captured in [1]:
· 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? 
In fact, it is still an open issue where the V2X SIB will be configured and how F1 signalling will be supported in both modes. This document provides some guidance to discuss how to support NR V2X F1 signalling.
Discussion
2.1 V2X SIBs
RAN2 have defined specific SIBs for NR V2X as in LTE V2X: SystemInformationBlockType21 and SystemInformationBlockType26, which contain V2X sidelink communication configuration. We can see below the configuration of SIB21 from TS 36.331:
SystemInformationBlockType21 information element
-- ASN1START

SystemInformationBlockType21-r14 ::= SEQUENCE {
	sl-V2X-ConfigCommon-r14				SL-V2X-ConfigCommon-r14				OPTIONAL,	-- Need OR
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	...
}

SL-V2X-ConfigCommon-r14 ::=		SEQUENCE {
[bookmark: OLE_LINK194][bookmark: OLE_LINK195]	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
[bookmark: OLE_LINK339][bookmark: OLE_LINK340][bookmark: OLE_LINK338]	v2x-SyncConfig-r14					SL-SyncConfigListV2X-r14			OPTIONAL,	-- Need OR
[bookmark: OLE_LINK183][bookmark: OLE_LINK184][bookmark: OLE_LINK342][bookmark: OLE_LINK343][bookmark: OLE_LINK368][bookmark: OLE_LINK369]	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
}
[bookmark: OLE_LINK360][bookmark: OLE_LINK361]

-- ASN1STOP
As the V2X SIBs mostly contain L1/L2 parameters, e.g. V2X resource pool and cell-specific information, then it should be considered straightforward to have the V2X SIBs be encoded by gNB-DU. Otherwise, we would have gNB-CU managing PHY resources, which is against the current split architecture principles by which the gNB- DU owns PHY and manages PHY resources.
Proposal 1: The V2X SIBs are configured and encoded by the gNB-DU.
The V2X SIBs are categorized as “other SI message”, the gNB-DU can keep the V2X SIBs and can receive an F1 indication to signal them whenever they are delivered on demand. For instance, in F1AP setup, the gNB-DU can send the V2X resource pool information to gNB-CU as part of gNB-DU System Information. The gNB-CU will recognize the V2X resource pool configuration and have this information a priori, before the UE connects. RAN3 should then discuss if gNB-DU cannot send the V2X SL configuration to the gNB-CU and broadcast directly instead. Otherwise, the F1 signaling message needs to be enhanced.
Proposal 2: RAN3 to discuss whether F1 signalling should be enhanced to transmit V2X resource pool information or if the gNB-DU can broadcast directly the V2X SIBs.

2.2	F1 signalling to support NR SL
In this section we discuss the second FFS issue on F1 signalling to support NR V2X. In RAN2#106-107 meetings, it was agreed that for idle/inactive UEs, these SIBs can be delivered on demand [3]:
Agreements on SL configurations:  
1:For idle/inactive/connected mode UE, NR V2X SI can be provided on-demand. It is a network decision whether the NR V2X SI is broadcast at a given time. 
For NR V2X, when UE is IDLE or INACTIVE state and on demand SI needs to be supported, current F1-AP signalling can be reused for this matter. In fact, RRC idle/inactive UEs can either apply the msg3-based on demand SIB to the gNB-CU, or request to  acquire the dedicated SIBs directly from the gNB-DU at MAC level. 
The legacy msg3-based on demand SI procedure can be reused for RRC idle/inactive UE acquiring V2X SIB, simply adding the corresponding V2X SIB index in the related RRC message and F1 message. We can remark that the SI index should already be present in the SIType List of F1 System Information Delivery Command (see below).
[bookmark: _Toc534722344]9.3.1.62	SIType List
This IE is used by gNB-CU to provide SI list of other SI for gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SI type item IEs
	
	1.. <maxnoofSITypes>
	
	

	>SI Type
	M
	
	 
INTEGER (1..32, ...)
	Indicates a certain SI type required to be broadcasted by the gNB-DU.



Hence, there is very limited RAN3 impact foreseen.
Observation 1: The F1AP System Information Delivery procedure can be used for delivering V2X SIBs to RRC Idle/Inactive UEs.  No additional RAN3 signaling impacts are required for supporting idle/inactive UE on demand broadcasting
For Mode 2 RRC connected UE, it can receive the SL configuration via dedicated RRC or via SIB broadcast. Once the UE does the SIB request, is a network choice whether to broadcast the SIBs or to send via dedicated signaling. For dedicate signaling scenario, when the UE sends SL resource request to gNB-DU, the latter forwards the encapsulated RRC message to gNB-CU via F1 message. When gNB-CU receives the sidelink resource request from UE, it can request gNB-DU to allocate sidelink resources for the UE. gNB-DU makes determination of sidelink resources allocation and sends the sidelink resources configuration to gNB-CU. gNB-CU generates RRC reconfiguration to include SL resource configuration, i.e., SL assistance information
[image: ]
Figure 1  gNB-DU schedules the SL resources for UE in connected mode
This case is thus similar to the principle in legacy NR CU/DU split that DU is responsible for resource allocation. For the sidelink resources request gNB-CU sent to gNB-DU over F1 message, it may contain some assistance information from UE (pending on RAN2). Upon reception of the configuration, gNB-CU generates RRC reconfiguration for the UE. As we can see, new F1AP procedures for this specific signaling should be defined. In fact, with a new procedure the V2X resource request and configuration transmission will be needed as it will be considered a cleaner approach implementation-wise to have the V2X procedures isolated from the other F1 procedures. 
Proposal 3: New F1 messages should be defined for sidelink resource requesting and configuration
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
In this paper we discussed the impacts on F1 signalling to support NR V2X SL. Based on the analysis, we made the following observations:
Observation 1: The F1AP System Information Delivery procedure can be used for delivering V2X SIBs to RRC Idle/Inactive UEs.  No additional RAN3 signaling impacts are required for supporting idle/inactive UE on demand broadcasting
We also propose the following:
[bookmark: _Toc423020280]Proposal 1: The V2X SIBs are configured and encoded by the gNB-DU.
Proposal 2: RAN3 to discuss whether F1 signalling should be enhanced to transmit V2X resource pool information or if the gNB-DU can broadcast directly the V2X SIBs.
Proposal 3: New F1 messages should be defined for sidelink resource requesting and configuration
Reference
[1] [bookmark: _Hlk535486806]R3-191060, “Summary of Offline Discussion: (WF) Potential agreements in RAN3#103”, LG Electronics Inc., RAN3#103
[2] R3-194739, “Summary of Offline Discussion: List of open issues related to F1 for support of NR sidelink resource mode 1 and mode 2”, LG Electronics Inc., RAN3#105
[3] R2-1908107, “Report from session on LTE V2X and NR V2X”, Session Chair (Intel Corporation), RAN2#106



image1.png
UE gNB-DU gNB-CU

sidelink resource request

F1- sidelink resource
request for the UE

F1- sidelink resource
‘Configuration for the UE

| _RRC reconfiguration





