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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In NR Rel-15, on-demand SI is introduced, and it is only applicable for RRC_IDLE and RRC_INACIVE UE. But During RAN2#106 meeting, it has been agreed that on-demand SI for positioning is desirable. Besides positioning, regarding to the requirements of on-demand SI, V2X and IIOT are also mentioned. In our understanding, there is no clear motivation to support on-demand SI in RRC_CONNECTED for IIOT UE, but we think it is possible to support it for V2X UE.
Hence, in this contribution, we will first discuss the necessity of supporting on-demand SI in RRC_CONNECTED for V2X UE, and then, give a generic procedure for on-demand SI in RRC_CONNECTED which can be applicable for all use cases.
Discussion
Necessity of supporting on-demand SI for RRC_CONNECTED V2X UE
In NR Rel-16 V2X, at the RAN2#106 meeting, the issue of on-demand SI for NR V2X has been discussed, and reached the following agreement:
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.
When V2X UE performs V2X services, which path (SL or Uu) will be used is indicated by upper layer. It is possible that a V2X UE which only performs Uu V2X enters RRC_CONNECTED state, and then, a V2X services is initiated which requires SL transmission. In this case, the UE should first check whether it is in coverage or not on the SL V2X frequency. There are two possible cases:
Case 1: in coverage
If the RRC_CONNECTED UE judges that it is in coverage on the V2X frequency, UE will perform the following actions:
· If the serving frequency is on the same carrier as the V2X frequency, UE may first detect whether the SL V2X related SIB is broadcasting, and it is not broadcasted, it may initiate the on-demand SI to request the intra-carrier V2X configuration, e.g., acquire the Rx pool to receive the V2X services.
· If the serving frequency is on a different carrier from the V2X frequency, but the serving frequency can provide the inter-carrier V2X configuration (which frequency can provide the inter-carrier configuration is preconfigured in the UE), the UE may initiate the on-demand SI to request the inter-carrier V2X configuration, e.g., acquiring the Tx resource pool to transmit the V2X services and acquiring the Rx resource pool to receive the V2X services.
· If the serving frequency is on a carrier which is either different from the V2X frequency or different from the frequency which can provide inter-carrier V2X configuration. In this case, the UE may reselect or trigger the network to handover it cell which is on the V2X frequency.
Case 2: out of coverage
If the RRC_CONNECTED UE judges that it is out of coverage on the V2X frequency, UE will performs the following actions:
· If the serving frequency can provide the inter-carrier V2X configuration, the UE may initiate the on-demand SI to request the inter-carrier V2X configuration, e.g., acquiring the Tx resource pool to transmit the V2X services and acquiring the Rx resource pool to receive the V2X services.
· If the serving frequency cannot provide the inter-carrier configuration. The UE should use pre-configured V2X configuration. On-demand SI is not needed.
Proposal 1: For RRC CONNECTED UE, on-demand SI is needed to acquire the V2X configuration.
Proposal 2: RRC CONNECTED UE can initiate the on-demand SI procedure at least in the following two scenarios:
· Scenario 1:  UE is in RRC_CONNECTED state and the serving frequency can provide intra-frequency V2X configuration, UE may initiate on-demand SI to acquire at least the Rx pool.
· Scenario 2:  UE is in RRC_CONNNECTED state and the serving frequency can provide the inter-carrier V2X configuration, UE may initiate the on-demand SI to acquire the V2X configuration on V2X frequency.
Generic on-demand SI procedure for RRC_CONNECTED UE
A generic on-demand SI procedure for RRC_CONNECTED UE should be studied no matter whether it is triggered by positioning or V2X.
Since UE is in RRC_CONNECTD state, a dedicated RRC signaling for requesting on-demand SI can be used instead of msg1-based SI request and msg3-based SI request (the detailed analysis is in [1]). As shown in Figure-1, upon the network receives the dedicated signaling, it can determine whether the requested SIB should be sent to UE by dedicated RRC signaling (case a in Figure-1) or broadcast ( case b in Figure-1) based on its implementation. For example, if only one UE requests this on-demand SI, dedicated RRC signaling is enough; but if many UE requests the same on-demand SI, broadcast can be used. 


Figure 1 Generic procedure for requesting on-demand SI in RRC_CONNECTED
As the UE is in RRC CONNECTED, gNB can deliver the SI in an RRCReconfiguration message to the UE. Since the V2X related SI maybe interesting by many UEs, gNB also can deliver the SI in broadcast manner. It is up to network implementation to choose dedicated manner or broadcast manner. 
Proposal 3: RRC Connected UE may initiate the on-demand SI procedure through RRC dedicated signaling.
Proposal 4: When RRC_CONNECTED UE requests the on-demand V2X SI, network can deliver the on-demand V2X SI for the UE by either RRC dedicated signaling or broadcast.
Furthermore, we should further discuss what should be contained in the RRC dedicated signalling used for on-demand SI request and on-demand SI response.
· For the RRC dedicated signalling used for on-demand SI request, it can reuse the legacy RRCSystemInfoRequest which is used in msg3-based SI request which contains the requested SI list(s). For RRC_CONNECTED UE, whether more than one SI will be requested in one message depends on the requirement, e.g., whether V2X will have only one or more SIBs.
· For RRC dedicated used for on-demand SI response, the RRC reconfiguration signalling can be reused.
Proposal 5: The dedicated RRC signaling used for on-demand SI request  in RRC_CONNECTED should at least contain the requested SI, whether only one SI or a SI lists should be indicated depends on the requirement.
Proposal 6：The dedicated RRC signaling used for on-demand SI response in RRC_CONNECTED can reuse the RRCReconfiguration signaling, and the RRC reconfiguration signaling should be extended to contain the possible on-demand SI(s).
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Conclusion
[bookmark: OLE_LINK165]In this contribution the following proposals were made:
Proposal 1: For RRC CONNECTED UE, on-demand SI is needed to acquire the V2X configuration.
Proposal 2: RRC CONNECTED UE can initiate the on-demand SI procedure at least in the following two scenarios:
· Scenario 1:  UE is in RRC_CONNECTED state and the serving frequency can provide intra-frequency V2X configuration, UE may initiate on-demand SI to acquire at least the Rx pool.
· Scenario 2:  UE is in RRC_CONNNECTED state and the serving frequency can provide the inter-carrier V2X configuration, UE may initiate the on-demand SI to acquire the V2X configuration on V2X frequency.
Proposal 3: RRC Connected UE may initiate the on-demand SI procedure through RRC dedicated signaling.
Proposal 4: When RRC_CONNECTED UE requests the on-demand V2X SI, network can deliver the on-demand V2X SI for the UE by either RRC dedicated signaling or broadcast.
Proposal 5: The dedicated RRC signaling used for on-demand SI request  in RRC_CONNECTED should at least contain the requested SI, whether only one SI or a SI lists should be indicated depends on the requirement.
[bookmark: _GoBack]Proposal 6：The dedicated RRC signaling used for on-demand SI response in RRC_CONNECTED can reuse the RRCReconfiguration signaling, and the RRC reconfiguration signaling should be extended to contain the possible on-demand SI(s).
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