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1. INTRODUCTION
In last meeting, RAN2 made following agreements:
Proposal 9-2: [22/23] [Easy] For RRC_Idle/INACTIVE remote UE, remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SI acquisition procedure according to its own RRC state (if needed) and sends the acquired SIB to remote UE.
Proposal 10-2: [23/23] [Easy] PC5-RRC message can be used to carry the system information forwarding via PC5.
In this contribution, we discuss on details of the on-demand SI acquisition procedure for U2N Relay in case of Remote UE in RRC_IDLE/INACTIVE while Relay UE in different RRC states.
2. DISCUSSION
According to the current TS38.331, a UE may initiate different procedures for acquiring on-demand SI message(s) or SIB(s) based on the UE’s RRC state, if the schedule information of the required SI message is configured in SIB1 but the SI message is not broadcasted in the cell. Here is a summary about 3 categories of the on-demand SI acquisition procedure:
1. Msg1-based SI request: This is applicable for UE in RRC_IDLE/INACTIVE to initiate the on-demand SI acquisition procedure when SIB1 configures the PRACH preamble for the on-demand SystemInformation (SI) message. Each PRACH preamble could be mapped to one or more on-demand SI messages.
2. Msg3-based SI request with transmission of RRCSystemInfoRequest message: This is applicable for UE in RRC_IDLE/INACTIVE to initiate the on-demand SI acquisition procedure when SIB1 does not configure the PRACH preamble for the on-demand SI message. The RRCSystemInfoRequest message includes a bit map indicating the SI messages as indexed in SIB1.
3. RRC-based SI request with transmission of DedicatedSIBRequest message: UE initiates the on-demand SI acquisition procedure when the UE is in RRC_CONNECTED. The DedicatedSIBRequest message indicates the required SIB(s). If the UE’s active BWP is not configured with common search space with the field searchSpaceOtherSystemInformation, the gNB then provides the UE with the required SIB(s) in dedicatedSystemInformationDelivery (i.e. this IE contains the SystemInformation message including the required on-demand SIBs) via RRCReconfiguration message; otherwise, in case the UE’s active BWP is configured with common search space with the field searchSpaceOtherSystemInformation, the UE performs SI message reception as in RRC_IDLE/INACTIVE after the DedicatedSIBRequest message is sent to the gNB.
In general, SIB1 includes the si-SchedulingInfo which indicates if a SI message is broadcasting in the cell or not. Whether a UE needs to perform on-demand SI acquisition procedure based on whether the SI message is broadcasting. For U2N Relay, in order for Remote UE to determine if it is available to perform the on-demand SI acquisition procedure for a required SI message, Remote UE must have the si-SchedulingInfo. Therefore, Relay UE should provide the si-SchedulingInfo to Remote UE. Since the si-SchedulingInfo is an essential information for all served Remote UEs, we think Relay UE should periodically broadcast the si-SchedulingInfo when this Relay UE is configured as a role of a relay for U2N Relay communication. 
Proposal 1: 	Relay UE periodically broadcasts at least the si-SchedulingInfo of SIB1 stored in Relay UE via PC5 RRC message when it is configured as a role of a relay. Whether to broadcast whole SIB1 or partial content of SIB1 is FFS. 
According to the si-SchedulingInfo provided by Relay UE, Remote UE knows that the required on-demand SI message could be configured with a PRACH preamble for SI request. However, it is impossible for Remote UE to directly transmit the PRACH preamble to gNB for indicating the required SI message if Remote UE is out of coverage. We also needs to consider that Msg3-based SI request manner is always needed in case the required SI message is not configured with PRACH preamble for SI request. Thus, no matter which Msg1- based or Msg3-based SI request is configured for the on-demand SI message, we think Remote UE should use Msg3-based SI request manner for acquiring the required SI message via Relay UE. 
Proposal 2: 	Remote UE in RRC_IDLE/INACTIVE generates the RRCSystemInfoRequest message as legacy Uu and sends it to Relay UE via PC5 RRC message for acquiring the required SI message(s), no matter which Msg1-based or Msg3-based SI request is configured for acquiring the on-demand SI message(s). 
When the RRCSystemInfoRequest message is received from Remote UE, Relay UE still follows the si-SchedulingInfo in SIB1 to initiate the Msg1-based or Msg3-based SI request manner for acquiring the SI message required by Remote UE. Based on Remote UE’s RRCSystemInfoRequest message, if the required SI message is mapped to a PRACH preamble as configured in SIB1, Relay UE should initiate the RA procedure with transmission of the PRACH preamble for the SI message required by Remote UE; otherwise, if the required SI message is not mapped to any PRACH preamble, Relay UE should initiate the RA procedure with Msg3-based manner. In general scenario, a UE includes its own RRCSystemInfoRequest message if this UE acquire an on-demand SI message. In U2N Relay scenario, if Relay UE follows the principle in general scenario, Relay UE generates its own RRCSystemInfoRequest message corresponding to Remote UE’s RRCSystemInfoRequest message and include its own RRCSystemInfoRequest message in Msg3 in order to acquire Remote UE’s required SI message. We think this behaviour is unnecessary since the gNB does not need to know this SI request is sent by which UE. The simple way is to just include Remote UE’s RRCSystemInfoRequest message in Msg3 when Relay UE initiates the RA procedure with Msg3-based manner for acquiring SI message for Remote UE.
Proposal 3a: 	Relay UE in RRC_IDLE/INACTIVE initiates RA procedure with Msg1-based SI request according to Remote UE’s RRCSystemInfoRequest message, if Msg1-based SI request is configured for acquiring the on-demand SI message(s) required by Remote UE. 
Proposal 3b: 	Relay UE in RRC_IDLE/INACTIVE initiates RA procedure with Msg3-based SI request and includes Remote UE’s RRCSystemInfoRequest message in Msg3, if Msg3-based SI request is configured for acquiring the on-demand SI message(s) required by Remote UE. 
It is possible that Relay UE in RRC_CONNECTED receives Remote UE’s RRCSystemInfoRequest message. In general scenario, if a UE in RRC_CONNECTED requires some SIB, the UE transmits its own DedicatedSIBRequest message on SRB1 to gNB instead of initiating RA procedure for SI request. In U2N Relay scenario, if Relay UE follows the principle in general scenario, Relay UE in RRC_CONNECTED does not initiate RA procedure for SI request. Therefore, Relay UE needs to generate a DedicatedSIBRequest message according to the content of Remote UE’s RRCSystemInfoRequest message and transmit the DedicatedSIBRequest message to gNB in order to acquire Remote UE’s required SI message. Similarly, if Relay UE’s active BWP is configured with no common search space for Other SI reception, the gNB can provide Relay UE with the required SIB(s) in dedicatedSystemInformationDelivery message via RRCReconfiguration message, and Relay UE can then forward the dedicatedSystemInformationDelivery message to Remote UE. If Relay UE’s active BWP is configured with common search space for Other SI reception, Relay UE performs SI message reception as in RRC_IDLE/INACTIVE and then forwards the received SI message(s) to Remote UE.
Proposal 4: 	If Relay UE is in RRC_CONNECTED and Remote UE is in RRC_IDLE/INACTIVE, Relay UE generates a DedicatedSIBRequest message according to Remote UE’s RRCSystemInfoRequest message and transmits the DedicatedSIBRequest message to gNB for acquiring the on-demand SI message(s) required by Remote UE. 
3. CONCLUSION
We propose:
Proposal 1: 	Relay UE periodically broadcasts at least the si-SchedulingInfo of SIB1 stored in Relay UE via PC5 RRC message when it is configured as a role of a relay. Whether to broadcast whole SIB1 or partial content of SIB1 is FFS. 
Proposal 2: 	Remote UE in RRC_IDLE/INACTIVE generates the RRCSystemInfoRequest message as legacy Uu and sends it to Relay UE via PC5 RRC message for acquiring the required SI message(s), no matter which Msg1-based or Msg3-based SI request is configured for acquiring the on-demand SI message(s). 
Proposal 3a: 	Relay UE in RRC_IDLE/INACTIVE initiates RA procedure with Msg1-based SI request according to Remote UE’s RRCSystemInfoRequest message, if Msg1-based SI request is configured for acquiring the on-demand SI message(s) required by Remote UE. 
Proposal 3b: 	Relay UE in RRC_IDLE/INACTIVE initiates RA procedure with Msg3-based SI request and includes Remote UE’s RRCSystemInfoRequest message in Msg3, if Msg3-based SI request is configured for acquiring the on-demand SI message(s) required by Remote UE. 
Proposal 4: 	If Relay UE is in RRC_CONNECTED and Remote UE is in RRC_IDLE/INACTIVE, Relay UE generates a DedicatedSIBRequest message according to Remote UE’s RRCSystemInfoRequest message and transmits the DedicatedSIBRequest message to gNB for acquiring the on-demand SI message(s) required by Remote UE. 
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