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1 Introduction
In RAN2#114-e [1], an email discussion on SI and paging was kicked off which addressed several remaining issues on SI [2].  Based on summary of this email discussion, there remains several open issues related to SI reception before PC5-RRC connection, SI request procedure, SI forwarding, and SI modification indication.  This contribution discusses these aspects in more detail.
2 Discussion
2.1 SI Reception before PC5-RRC Connection

It is assumed thus far that the remote UE can received system information from a relay UE after the remote UE establishes a PC5-RRC connection with the relay UE.  Whether the system information should also be available to a remote UE (especially an OOC remote UE) before PC5-RRC connection is still not clear.

When a remote UE is OOC, it first selects a relay UE.  To do so, it will use relay selection criteria.  Such criteria should include information about the cell (e.g., UAC parameters, cell camping parameters, etc).  Otherwise, the UE may initiate a PC5-RRC connection to later determine it needs to release it after it receives the system information.  For this reason, SI is needed at least for the OOC UEs as part of relay selection.    
Proposal 1:
An OOC L2 remote UE can receive some system information from a relay UE before PC5-RRC connection

Some companies suggesting system information is provided prior to the PC5-RRC connection suggest it be sent in the discovery message, seeing that PLMN ID and cell ID have already been agreed to be included in the discovery message.  The main issue with this approach is that discovery message is transmitted periodically by a relay UE, regardless of the presence of any potential remote UEs in the vicinity.  This would consumer significant sidelink resources to transmit discovery, which should have a small payload as in LTE.  Using discovery is also not futureproof if such system information needs to be extended in the future for sidelink relays.

A more efficient approach would be to provide system information to a remote UE before PC5-RRC connection only upon request.  This would align the SI delivery mechanism for a remote UE regardless of the PC5-RRC state.  It would further result in the relay UE broadcasting the UAC parameters, cell camping parameters, and potential other information only when a remote UE is present and may potentially select that relay UE because its RSRP is acceptable.  The SI request in this case can be a sidelink broadcast message (e.g., PC5-RRC sent using broadcast SL transmission). 
Proposal 2:
An OOC remote UE uses PC5-RRC SI request mechanism to obtain system information from the relay UE before PC5-RRC connection
2.2 Remote UE SI Request Procedure 

A remote UE can request SI from a relay UE using a PC5-RRC message.  In Uu, SI request granularity is that of an SI message (rather than a SIB message) when the UE is in RRC_IDLE/RRC_INACTIVE.  To align the procedure for a remote UE with that of Uu, the same granularity can be assumed.  This allows, for example, the re-use of the same RRC IEs in the PC5-RRC procedure as is used in MSG3-based Uu procedure.   
Proposal 3:
MSG3-based SI request RRC message is used as the baseline for the PC5-RRC SI request message
One important difference between the SI request procedure on PC5 and on Uu is the possibility that a relay UE may serve multiple remote UEs which may each send SI requests on PC5-RRC, potentially at the same/similar time.  For an RRC_IDLE/RRC_INACTIVE remote UE, rather than translate these on-to-one to corresponding requests on Uu, the relay UE can combine requests arriving at the same/similar times, or at least drop requests that have been already forwarded to Uu.  In addition, MSG3-based SI request by an RRC_IDLE/RRC_INACTIVE remote UE may be preferrable, since it allows a greater amount/flexibility of multiplexing multiple requests compared to MSG1-based (which needs to be statically configured by the network).  
Proposal 4:
A relay UE in RRC_IDLE/RRC_INACTIVE can perform SI request for multiple remote UEs and/or multiple SIs simultaneously.

An RRC_CONNECTED relay UE, on the other hand, will perform a dedicated SIB request procedure.  In this case, the granularity of the request is per SIB message, and so the relay UE should perform the dedicated SIB request for all SIBs associated with the SI requested by the RRC_IDLE/RRC_INACTIVE remote UE.
Proposal 5:
A relay UE in RRC_CONNECTED performs dedicated SIB request for all SIBs associated with the SI request(s) it receives on PC5-RRC.

2.3 SI Forwarding by the Relay UE

The relay UE should be able to forward information in all SIBs with certain exceptions (e.g., SIB13/SIB14).  In the most recent email discussion, most companies agree that at least some contents of SIB1 are forwarded by the relay UE.

However, it should be clear that that not all contents of SIB1 require forwarding.  Apart from cell barring information, and cell access related information, other SIB1 contents are not needed by the remote UE, and blindly forwarding this information would waste SL resources unnecessarily (especially given that SIB1 may not be provided using the on-demand mechanisms).  For example, the common cell configuration is not needed because it is associated with direct access on Uu.  Similarly, scheduling information may also not be needed since the relay UE itself can handle the forwarding of SI to the remote UE when the SI changes.   
Proposal 6:
Only part of SIB1 (e.g., only cell barring information and cell access information) is forwarded by the relay UE to the remote UE
For SI other than SIB1, most companies agree to the SI forwarded by the relay UE based on on-demand.  Specifically, the relay UE provides a particular SIB/SI to a remote UE when the remote UE requests the SI via PC5-RRC SI request message.  Whether to support forwarding of these SI messages without request warrants some further discussion, however.
In Uu, a cell can configure a specific SI to be broadcast or provided on demand.  This offers the NW the flexibility of always providing certain SI in broadcast manner (e.g., if the expectation is that many UEs can make use of the SI).  In the case of relaying, however, offering this flexibility to the relay UE would significantly increase the sidelink congestion, since there may be multiple relay UEs in the coverage of a single cell.  In addition, it seems unnecessary since a relay UE can forward any changed SI (e.g., based on change in the value tag) only to the remote UEs which are interested in that SIB/SI.  The relay UE can find out about such interest by a remote UE based on previous request, since the relay and remote UE are assumed to be PC5-RRC connected and so the relay is expected to maintain some context information associated with this connection. 

Proposal 7:
Other than on-demand case, a relay UE forwards SI (other than SIB1) to the attached remote UE(s) only when a particular SI needed by a remote UE has changed  
2.4 Handling SI Modification Indication

How to handle SI modification received by the relay UE was further discussed in the email discussion without clear majority opinion.  

For an RRC_CONNECTED remote UE, it was agreed to reuse the legacy dedicatedSIBRequest procedure to request SI.  It is therefore preferrable that the relay UE directly forwards an SI modification indication it receives to the remote UE so the remote UE can request its own SIB.  If any enhancement to this procedure is considered by RAN2, the relay UE can further determine which SI has changed and indicate this to the remote UE, so the remote UE does not need to further receive SIB1 to determine which SI has been modified.  Since solution 2 (a PC5-RRC message) is currently the preferred approach to support forwarding of the SI modification, indication of the SIs/SIBs which are changed can be further included in the corresponding PC5-RRC message if RAN2 decides this is needed. 
Proposal 8:
Relay UE can send an SI modification indication to an RRC_CONNECTED remote UE.  

For an RRC_IDLE/RRC_INACTIVE remote UE however, the remote UE may need to perform an SI request procedure via PC5-RRC if it is informed of an SI modification by the relay UE.  Furthermore, the relay UE may already be aware of SI the remote UE may have interested in from a previous SI request over PC5-RRC.  In either case, a better approach may be to directly forward the interested changed SI or all changed SI to the remote UE when the remote UE is in RRC_IDLE/RRC_INACTIVE, in order to avoid the additional PC5-RRC transaction that is inherent when the remote UE is in RRC_IDLE/RRC_INACTIVE. 

Proposal 9:
Relay UE directly forwards modified SI to an RRC_IDLE/RRC_INACTIVE remote UE following reception of an SI modification.

3 Conclusion
In this contribution, the following conclusions were made SI forwarding procedures for NR SL relays:

Proposal 1:
An OOC L2 remote UE can receive some system information from a relay UE before PC5-RRC connection

Proposal 2:
An OOC remote UE uses PC5-RRC SI request mechanism to obtain system information from the relay UE before PC5-RRC connection

Proposal 3:
MSG3-based SI request RRC message is used as the baseline for the PC5-RRC SI request message

Proposal 4:
A relay UE in RRC_IDLE/RRC_INACTIVE can perform SI request for multiple remote UEs and/or multiple SIs simultaneously.

Proposal 5:
A relay UE in RRC_CONNECTED performs dedicated SIB request for all SIBs associated with the SI request(s) it receives on PC5-RRC.

Proposal 6:
Only part of SIB1 (e.g., only cell barring information and cell access information) is forwarded by the relay UE to the remote UE

Proposal 7:
Other than on-demand case, a relay UE forwards SI (other than SIB1) to the attached remote UE(s) only when a particular SI needed by a remote UE has changed  

Proposal 8:
Relay UE can send an SI modification indication to an RRC_CONNECTED remote UE.  

Proposal 9:
Relay UE directly forwards modified SI to an RRC_IDLE/RRC_INACTIVE remote UE following reception of an SI modification.
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