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Introduction
During the RAN2#105bis, RAN2#106 and RAN2#107bis meetings, the following agreements regarding the sidelink (SL) configuration and V2X system information mechanism were made:
RAN2#105bis [1]: 
	Agreements on validity area mechanism to SL: 
1: NR SIB validity mechanism is reused to enable validity area for SL resource pool configured via broadcasted system information



RAN2#106 [2]: 
	Agreements on SL configurations: 
1: 	For idle/inactive 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. FFS for connected UE.



RAN2#107bis [3]: 
	Agreements on inter-RAT SL resource allocation: 
1: 	The UE judges the cell capabilities of V2X sidelink communication using the presence of  LTE/NR V2X associated SIBs.
2:	In NR cell, NR SI including LTE V2X SI can be provided on-demand (like any other SI).



Furthermore, during the RAN2#107 [4]  and RAN2#107bis meetings [5], the following agreement were made with respect to the support for on-demand SI for RRC_CONNECTED UEs:

	RAN2#107 Agreements on on-demand SI for connected:
1:	On demand SI procedure in RRC_Connected is supported in Rel-16 (for potential use by any WI)
2:	Define new UL-DCCH message for SI request in RRC_CONNECTED.
FFS Whether the request is per SIB or per SI (we can consider whether different WIs have specific requirements)

RAN2#107bis Agreements on on-demand SI for connected:
1: The on-demand SI request message sent by the UE in RRC_CONNECTED is per SIB. A single message can request multiple SIBs.




This revised contribution provides an updated discussion on the support for on-demand system information (SI) for V2X RRC_CONNECTED UEs based on the agreements made in [4] and [5] as well as the corresponding UE behavior when requesting on-demand SI. The need for a dedicated area validity mechanism for V2X is also described. 
On-Demand SI
The existing RRC specification provides support for the request of SI messages as per the UE’s on-demand requirements in RRC_IDLE/RRC_INACTIVE mode [6]. The on-demand SI functionality was developed in an effort to reduce broadcast signalling overhead between transmitting the minimum SI required by UEs for necessary communication, e.g. initial access and other SI (OSI) messages containing various broadcast messages. Dedicated signalling is another approach for an RRC_CONNECTED UE to receive SI, which is transmitted at the network’s discretion. Figure 1 shows the currently employed NR SI acquisition procedure. 


Figure 1:SI Acquisition [3]
It has been agreed that the general on-demand SI functionality is extended to UEs operating in RRC_CONNECTED mode, with the potential use by different WIs. The specification impacts on the design are being are further discussed, while it is up to the different WI groups to decide whether to make use of the this SI delivery mechanism. Furthermore, it has also been agreed during the main session that the on-demand SI request is per SIB, which also implies that V2X SIBs can be requested in the same manner.
Observation 1: Support for on-demand SI for RRC_CONNECTED UEs has already been agreed upon during the main session discussion.
SL Configurations  
In LTE V2X, the cell-specific system V2X configurations were broadcasted using SIB21 (Rel-14) /SIB26 (Rel-15). Accordingly, the following V2X SIB configurations are utilised by RRC_CONNECTED UEs in the following manner:
· Tx/Rx Pool Configurations: Normally, a Mode 1 UE in RRC_CONNECTED mode may receive dedicated SL configurations from the base station in order to transmit in a Tx resource pool using scheduled resources, otherwise it would need to operate as a Mode 2 UE and utilise the cell-specific resource pool configurations located in the SIB.
· During any of the events that may result in SL link interruption (e.g. handover, RLF) or connection re-establishment, which requires the use of the exceptional pool configuration stored in the system information.

Observation 2: An RRC_CONNECTED UE may utilize the SL configurations present within the system information depending on certain scenarios.

In addition, in cases where a V2X UE has a stored outdated or invalid SIB configuration, it would be useful to re-acquire the SIB via the on-demand request. This increases the flexibility from the UE-side, in addition to the existing dedicated SI delivery mechanism.
Proposal 1:  RAN2 confirms the support for on-demand V2X-specific SI to RRC_CONNECTED UEs.

When the on-demand SI is introduced to the RRC_CONNECTED UE for V2X, one problem is that the SL communication delay occurs until receiving wanted SI or when new packet transmission is required while UE requests SI to gNB. More specifically, by performing on-demand SI request, a delay for receiving the SI from the gNB occurs, and a delay occurs in receiving a grant for transmitting a new packet. Therefore, the RRC_CONNECTED UE may perform resource transmission through a pre-defined resource pool (e.g., exceptional resource pool), while performing on-demand SI request / acquisition. 
Proposal 2: Exceptional resource pool is used while RRC_CONNECTED UE performs on-demand SI request /acquisition.
In addition, when a UE leaves the RRC_CONNECTED state, the UE may select a new cell for which the UE has no valid system information. A UE could therefore temporarily apply the SL preconfiguration (including associated QoS parameters, flow to bearer mapping, RLC, PDCP parameter, etc) or dedicated configuration in order to cover the missing sidelink configuration before acquiring the SI. This SL preconfiguration could also be used when a UE moves to a new SI validity area, i.e. before the SI is delivered to the UE.  Alternatively, the sidelink configuration of the previous SI validity area can also be used for a while.
Proposal 3: If UE has no valid SI at a new cell e.g. due to cell reselection or leaving RRC_CONNECTED, UE temporarily applies SL preconfiguration or the previously used SL configuration until a valid SI is acquired.
V2X SI Validity Area
In NR, the MIB and SIB1 are cell-specific and broadcasted periodically by the gNB.  The Other SI consists of all other SI messages, which can also be periodically broadcasted or , as mentioned in Section 2, requested by the UE. Such SI messages may be configured to be either cell-specific or area specific. This area may also comprise of one or more cells collectively identified by the systemInformationAreaID [6].  This enables a shared system information configuration among UEs within a particular geographical area. 
In the context of V2X, the gNB can configure a resource pool to a UE specific to a certain validity (SI) area, common across multiple cells. The validity area mechanism as noted in the agreements [1],  can enable a shared SL configuration within particular system information (SI) area. The benefits of such a mechanism include lower latency when switching between resource pools (either exceptional or from different cells), resulting in improved service continuity with reduced signalling overhead [7]. 
However, the configuration of the V2X system information is different to that of the existing other SI specified for other SIBs (SIB2-SIB9) in relation to how the SL and Uu are utilized, especially across multiple cells. In principle, this would mean that a V2X SIB would need to be associated with a dedicated Area ID.
Observation 3: V2X SI is different from the existing other NR SI, from a use case perspective.
Proposal 4: RAN2 supports a dedicated Area ID for the V2X SIB.
When a UE requires an area update, e.g. moves across from one SI area into another or on expiration of a timer, the gNB may update the UE’s SL configuration using dedicated signalling. In this particular case, the UE could be configured with a common resource pool configuration associated with a list of cells.  An example would be to consider such a configuration when performing RRC Resume, where the intention of the message is to resume a suspended RRC connection due to, e.g. mobility interruptions. 
Proposal 5: When a UE performs RRC Resume, the gNB may provide a UE with an updated common resource pool configuration applicable to a list of cells.

Conclusions
This discussion paper noted the following observations:
Observation 1: Support for on-demand SI for RRC_CONNECTED UEs has already been agreed upon during the main session discussion.
Observation 2: An RRC_CONNECTED UE may utilize the SL configurations present within the system information depending on certain scenarios.
Observation 3: V2X SI is different from the existing other NR SI, from a use case perspective.
The following proposals are presented based on the aforementioned discussions:
Proposal 1: RAN2 confirms the support for on-demand V2X-specific SI to RRC_CONNECTED UEs.
Proposal 2: Exceptional resource pool is used while RRC_CONNECTED UE performs on-demand SI request /acquisition.
Proposal 3: If UE has no valid SI at a new cell e.g. due to cell reselection or leaving RRC_CONNECTED, UE temporarily applies SL preconfiguration or the previously used SL configuration until a valid SI is acquired.
Proposal 4: RAN2 supports a dedicated Area ID for the V2X SIB.
Proposal 5: When a UE performs RRC Resume, the gNB may provide a UE with an updated common resource pool configuration applicable to a list of cells.
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