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The SL Relay WID was approved at RAN#91e. This paper discusses the system information delivery for L2 UE-to-Network Relay operation based on the following open issues as described within TR38.836 and discussion during the study on SL relay: 

Relay UE can forward the system information to Remote UE via broadcast, groupcast, or dedicated PC5-RRC signalling. The detailed mechanisms of broadcast, groupcast and PC5-RRC signalling design and what system information can be relayed to Remote UEs can be discussed in WI phase. 
On-demand SI request is supported for Remote UE for all RRC states (Idle/Inactive/Connected state). DedicatedSIBRequest procedure is re-used for the Remote UE in RRC_CONNECTED to request SI via the Relay UE.  For the Remote UE in RRC_IDLE/RRC_INACTIVE, how on-demand SI procedure differs from legacy can be discussed in the WI phase.
A Remote UE (IC or OOC) can request/receive SI via the Relay UE when PC5-RRC connected to a Relay UE.  Reception via Uu for IC Remote UE can be discussed in the WI phase.
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On-demand SI for Remote UE in RRC_Idle/RRC_Inactive
From Remote UE perspective, for idle/Inactive Remote UE, Msg1-based on-demand SI request should not be used as Relay UE cannot simply forward this type of request. For idle/Inactive Remote UE, the Msg3-based on-demand SI request (i.e. RRCSystemInfoRequest) can be sent as normal Uu SRB0 message from Remote UE to gNB via Relay UE. For connected Remote UE, the Msg3-based on-demand SI SIB request (i.e. dedicatedSIBRequest) can be sent as normal Uu SRB1 message from Remote UE to gNB via Relay UE.   
In summary, only Msg3 based on-demand SI request is supported for Remote UE in RRC Idle/Inactive state.
Proposal-1: only Msg3 based on-demand SI request is supported for Remote UE in RRC Idle/Inactive state
Reception of SI for In-Coverage Remote UE
As discussed during SI stage, the On-demand SI delivery is needed for the Remote UE regardless of out-of-coverage or in-coverage Remote UE(s). The in-coverage Remote UE(s) can receive the SI indirectly via relay UE. If the Remote UE is out of coverage, it can only rely on the Relay UE to forward the system information. It assumes that the Relay UE doesn’t need to know whether the Remote UE is in coverage or out of coverage. The Relay UE can always forward the system information to the Remote UE without considering the remote UE is in coverage or out of coverage. 
Meanwhile, following the legacy handling, Remote UE can receive the system information directly via Uu link. In this case, it assumes the Remote UE can send the on demand SI request to gNB directly, and then the gNB can respond the Remote UE directly over Uu also. However there may be a case where the in coverage Remote UE has weak Uplink coverage, and then the Remote UE cannot send the uplink on demand SI request to gNB but the Remote UE can receive the downlink the SI if the gNB respond the on demand SI request via broadcast based transmission. In this case, logically, there is no need for the Relay UE to forward the SI to the Remote UE via PC5-RRC signaling. However it will introduce complexity to allow the Relay UE to identify the need to not do so. For simplify, this type of SI reception is not preferred. Then we have the following proposal:  
Proposal-2: the in coverage Remote UE always receives the forwarded SI from Relay UE (via broadcast, groupcast, or dedicated PC5-RRC signalling) after sending the on demand SI request to gNB via Relay UE. 

Relay UE awareness of on-demand SI request
After the Remote UE sends the on-demand SI request message to the gNB, the Relay UE doesn’t know that the SI request was made, since it just saw that an encrypted message went through on an SRB. If the network responds by unicast, there is no problem since the response will also go transparently through the Relay UE to the Remote UE. However, if the network responds by broadcasting the concerned SI, the Relay UE can see the new SI being transmitted but has no way to know that it should be delivered to the Remote UE. In this case, Remote UE may need to notify its requested SIB to the Relay UE via PC5-RRC message, in order to trigger the Relay UE to perform SIB forwarding. In this case, Relay UE is expected to perform SIB granularity based forwarding over PC5, based on PC5 RRC message. 
Proposal-3: Remote UE in RRC_Idle /RRC_Inactive state needs to notify its requested SIB to the Relay UE via PC5-RRC message, in order to trigger the Relay UE to perform SIB forwarding.
Proposal-4: Relay UE performs SIB granularity based forwarding over PC5, based on PC5 RRC message. 
As discussed during study phase, for RRC connected remote UE with dedicated SIB request, network can respond by sending dedicated RRC message for concerned SIBs. However, for RRC Idle/Inactive remote UE, with Msg-3 based on-demand SI request, network may not respond the remote UE with a “dedicated/unicast” response. Then groupcast based SI forwarding may be used, where the Relay UE needs to group all of the paired Remote UEs into a group and identify the group with a special group ID during the SIB forwarding, in order for the paired Remote UEs knows where the SIBs come from. Meanwhile, the Relay UE has already known what its paired remote UEs are, and a broadcast manner based SIB forwarding may be not needed, since broadcast based SIB forwarding could accidentally be received by a nearby UE served by a different gNB, who should not get the SI from this gNB.
In general, once the Remote UE is PC5 connected, the Relay UE can use either unicast or groupcast based SIB forwarding to reach the connected Remote UEs. The system information and system information update can also be delivered through unicast if there is already PC5 connection between Remote UE and Relay UE.
Proposal-5: Groupcast SI forwarding is used by Relay UE to respond the on-demand SI request from Remote UE in RRC_Idle /RRC_Inactive state.
In addition, other than the on demand SI request, Broadcast/groupcast of system information may be required before the Remote UE connects to the relay (in case the cell is not suitable). This can be studied further.   

Proposal-6: Further discuss the general need of Broadcast or groupcast based on SI forwarding from Relay UE to Remote UEs in RRC_Idle /RRC_Inactive state (non on demand SI).

Isolated SI message
During the discussion at study phase, there is a discussion on the possibility to merge the SI transmitted in broadcast manner with SL/relay discovery message over PC5.  In our view, the SI transmission over PC5 is based on the demand from the Remote UE. The transmission SL discovery is based on the discovery model (e.g. Model or Mode B). Then these two type of message may be transmitted at different occasion. In addition, when the remote UE sends the on-demand SI to relay UE, the remote UE has already established the relay association with the Relay UE, which means it occurs after the relay discovery. Then we have the following proposal:  
Proposal-7: the SI transmitted in broadcast manner by Relay UE is independent from the Relay discovery message sent by Relay UE.
  
2.1 
2.2 
Conclusion
The following proposals are made based on the discussion in this paper:
Proposal-1: only Msg3 based on-demand SI request is supported for Remote UE in RRC Idle/Inactive state
Proposal-2: the in coverage Remote UE always receives the forwarded SI from Relay UE (via broadcast, groupcast, or dedicated PC5-RRC signalling) after sending the on demand SI request to gNB via Relay UE. 
Proposal-3: Remote UE in RRC_Idle /RRC_Inactive state needs to notify its requested SIB to the Relay UE via PC5-RRC message, in order to trigger the Relay UE to perform SIB forwarding.
Proposal-4: Relay UE performs SIB granularity based forwarding over PC5, based on PC5 RRC message.
Proposal-5: Groupcast SI forwarding is used by Relay UE to respond the on-demand SI request from Remote UE in RRC_Idle /RRC_Inactive state.
Proposal-6: Further discuss the general need of Broadcast or groupcast based on SI forwarding from Relay UE to Remote UEs in RRC_Idle /RRC_Inactive state (non on demand SI).
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