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Introduction
During RAN2#106 meeting, NR V2X system information  was discussed. The following agreements were reached. 

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.

Similar to the NR Uu design, for idle/inactive UE, NR SI can be provided on-demand. However, for connected UE, the SI is usually delivered to UE via dedicated RRC signalling. In addition, if the UE is configured with an active BWP with common search space, it may acquire the broadcast SIB accordingly. It should be noted that the UE in RRC_CONNECTED is only required to acquire broadcast SIB1 if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located. As we can see, it is one of the FFS issues whether on-demand SI acquisition should also be supported for RRC_Connected UE. In this contribution, we mainly analyze the necessity of on-demand SI acquisition for connected UE.

Discussion
System Information (SI) consists of a MIB and a number of SIBs. MIB is usually periodically broadcast on BCH. For SIBs, it further includes SIB1-SIB9. All the SIBs could be periodically broadcast on DL-SCH or sent in dedicated manner to UEs in RRC_CONNECTED. In addition, SIB2-SIB9 are carried in SI messages and could be broadcast on-demand upon request from UEs in RRC_IDLE or RRC_INACTIVE. This implies the network can avoid periodic broadcast of these SIBs in cells where no device is camping, thereby allowing for enhanced network energy performance. 

For RRC_CONNECTED UE, it shall monitor for SI change indication in any paging occasion at least once per modification period if the UE is provided with common search space on the active BWP to monitor paging. If the UE with an active BWP with common search space configured by searchSpaceSIB1 and pagingSearchSpace has received an indication about change of system information, the UE may acquire broadcast SIB1. If the UE has an active BWP with common search space configured by searchSpaceOtherSystemInformation, UE may also acquire the broadcasted SI after receiving an indication about change of system information. The UE is only required to acquire broadcasted SIB1 and SI message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
In addition, the network can provide system information through dedicated signalling using the RRCReconfiguration message. The dedicated signalling may provide the SIB1, SIB6, SIB7 and SIB8 of PCell. Moreover, the network may provides required SI of PScell and SCells by dedicated signalling. 

Observation 1: According to NR Uu specification, RRC_CONNECTED UE could acquire the system information via dedicated signalling or broadcast over configured common search space. No SI request is allowed for RRC_CONNECTED UE. 

Analysis on the RRC_CONNECTED V2X UE
Suppose the RRC_CONNECTED V2X UE has active BWP with common search space configured by searchSpaceOtherSystemInformation and pagingSearchSpace, V2X UE may acquire the broadcast V2X SI after receiving an indication about change of system information.

Observation 2: RRC_CONNECTED UE may acquire the broadcast V2X SIB if it has active BWP with common search space configured by searchSpaceOtherSystemInformation.
On the other hand, gNB may provide the system info via dedicated signalling. In our opinion, the system information may be provided by gNB to UE in the following cases for RRC_CONNECTED V2X UE: 
Upon receiving the V2X UE authorization info: According to the NR V2X SI progress in RAN3, V2X service authorization information may be conveyed by 5GC to the NG-RAN node over NG interface and provided by Xn between NG-RAN nodes during mobility events. As we know, in LTE V2X, the V2X service authorization info is provided in the initial context setup request message. It means that the eNB could be aware of the V2X UE status immediately after the UE connected to this eNB. Similar signalling could be leveraged in NR V2X design. Based on this V2X service authorization info, gNB may provide the V2X SIB to UE via dedicated signalling. In addition, the target gNB may provide the V2X SIB of target cell to UE during HO preparation procedure.  

   Upon receiving the V2X capability info: During the initial UE context setup procedure, the AMF provides the UE radio capability info to gNB, which may include the V2X capability. In addition, the gNB may initiate the UE capability transfer procedure to RRC_CONNECTED UE and acquire the UE radio capability info. Based on the V2X capability info, the gNB could determine the V2X UE status and then provide the V2X SIB via dedicated signalling to this UE. During mobility event, the target gNB may obtain the UE V2X capability together with other radio capability info during the HO preparation procedure. Correspondingly, the target gNB may provide the V2X SIB of target cell to UE during HO preparation procedure.  

Proposal 1: gNB may provide the V2X SIBs to RRC_CONNECTED UE via dedicated signalling upon receiving the UE V2X authorization info and/or V2X capability info. 

It should be noted that even if the V2X capable UE is authorized for V2X operation, it does not mean the UE has interest to V2X sidelink communication transmission/reception. In that case, it is not necessary to provide the the V2X SIB to RRC_CONNECTED UE via dedicated signalling. In order for the gNB to be aware of the UE’s V2X sidelink communication interest, the following two options could be considered: 
Option1: Indicate the V2X sidelink communication interest in SidelinkUEInformation

Once UE finds out that the V2X SIB is available according to the SIB1 scheduling info and UE is interested to receive or transmit V2X sidelink communication, the UE may transmit the SidelinkUEInformation to gNB and indicate its interest. Then the gNB may transmit the V2X SIBs to UE together with the V2X relevant configuration via the RRCReconfiguration message. It should be noted that in R14 V2X design, the UE may indicate the interested Tx/Rx V2X sidelink communication frequencies in SidelinkUEInformation. However, these frequency indices are dependent on the broadcast V2X inter-frequency info in V2X V2X SIB. It means that the RRC_CONNECTED UE has to obtain the V2X SIB first and then transmit the SidelinkUEInformation. When it comes to NR V2X, it is necessary to enhance SidelinkUEInformation, such as  support pure interest indication without frequencies.
Option 2: Reuse the RRCSystemInforequest message
As we know, the RRCSystemInforequest message is used by RRC_IDLE/INACTIVE UE to request SI messages. It is transmitted over SRB0 on CCCH and TM is used for RLC. Therefore, it is hard to be directly used by RRC_CONNECTED UE. In order for the RRC_CONNECTED UE to transmit the V2X SIB request, a new RRC message similar to the RRCSystemInfoRequest should be designed.     

In a sum, both option 1 and option 2 could explicit inform the gNB of UE’s interest of V2X sidelink communication and thus trigger gNB to provide the V2X SIB to UE via dedicated signalling. Compared with the  previous V2X SIB provision based on V2X UE authorization/capability info, both Option 1 and option 2 introduce more latency. In addition, option 1 requires the enhancement of SidelinkUEInformation while option 2 requires the design of new RRC signalling.

Observation 3: For V2X capable UE authorized for V2X operation, it does not mean the UE has interest to V2X sidelink communication transmission/reception. 

Observation 4: Explicit V2X sidelink communication Tx/Rx interest indication might be considered to trigger gNB to provide the V2X SIB to RRC_CONNECTED UE. However, explicit V2X sidelink communication interest indication triggered V2X SIB provision introduces more latency and specification impact. 
During RAN#84 meeting, it was agreed that RAN1 is advised to reuse NR Uu design and/or LTE sidelink design to the greatest extent appropriate, unless there are strong reasons to deviate from these. The same principle may also apply to RAN2. For the V2X SIB acquisition, the same approach for NR Uu RRC_CONNECTED UE could be reused without considering additional enhancement. 

Proposal 2: It is suggested not to consider the on-demand V2X SIB acquisition for RRC_CONNECTED UE. 

Analysis on the RRC_IDLE/INACTIVE UE
For RRC_IDLE/INACTIVE UE, it may obtain the V2X SIB directly through on-demand request or broadcast. Based on the V2X Sidelink Rx resource pool configuration in V2X SIB, the RRC_IDLE/INACTIVE UE may perform the V2X sidelink reception. Suppose the V2X Sidelink Tx resource pool configuration is also included in V2X SIB, the RRC_IDLE/INACTIVE UE may perform the NR V2X sidelink transmission as well. However, if the V2X Sidelink Tx resource pool configuration is not included in V2X SIB, the RRC_IDLE/INACTIVE UE has to enter RRC_CONNECTED state to request NR V2X sidelink Rx resource configuration. 
One potential problem here is that the UE interested to V2X sidelink transmission may need to perform random access twice suppose on-demand SI acquisition is required and V2X sidelink Tx resource pool configuration is not included in V2X SIB. This may lead to longer latency for V2X UE. Some enhancements might be considered here. 
Observation 5:  UE interested to V2X sidelink transmission may need to perform random access twice suppose on-demand SI acquisition is required and V2X sidelink Tx resource pool configuration is not included in V2X SIB. This may lead to longer latency for V2X UE.

Proposal 3: It is suggested to consider potential enhancement to accelerate UE’s V2X sidelink transmission resource pool configuration.  
Conclusion
we mainly analyze the necessity of on-demand SI acquisition for connected UE. And we have the following observations and proposals:

Observation 1: According to NR Uu specification, RRC_CONNECTED UE could acquire the system information via dedicated signalling or broadcast over configured common search space. No SI request is allowed for RRC_CONNECTED UE. 

Observation 2: RRC_CONNECTED UE may acquire the broadcast V2X SIB if it has active BWP with common search space configured by searchSpaceOtherSystemInformation.
Proposal 1: gNB may provide the V2X SIBs to RRC_CONNECTED UE via dedicated signalling upon receiving the UE V2X authorization info and/or V2X capability info. 

Observation 3: For V2X capable UE authorized for V2X operation, it does not mean the UE has interest to V2X sidelink communication transmission/reception. 

Observation 4: Explicit V2X sidelink communication Tx/Rx interest indication might be considered to trigger gNB to provide the V2X SIB to RRC_CONNECTED UE. However, explicit V2X sidelink communication interest indication triggered V2X SIB provision introduces more latency and specification impact. 
Proposal 2: It is suggested not to consider the on-demand V2X SIB acquisition for RRC_CONNECTED UE. 

Observation 5:  UE interested to V2X sidelink transmission may need to perform random access twice suppose on-demand SI acquisition is required and V2X sidelink Tx resource pool configuration is not included in V2X SIB. This may lead to longer latency for V2X UE.

Proposal 3: It is suggested to consider potential enhancement to accelerate UE’s V2X sidelink transmission resource pool configuration.  
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