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1	Introduction
In RAN2#113 the handling of SIB in the context of L2 UE-to-Nwk relay has been discussed. Based on the summary document R2-2102091 (Summary document for AI 8.7.2.1 L2 relay Mechanisms, InterDigital) the following proposals wrt to SIB relaying have been formulated by the rapporteur:
Proposal 15	RAN2 to confirm that on-demand SI request is supported for OOC remote UE.
Proposal 16	An IC remote UE requests/receives SI via the relay UE when PC5-RRC connected to a relay UE.  
Proposal 17	A remote UE can receive some system information from a relay UE (e.g. by broadcast/groupcast) before it initiates a PC5-RRC connection. 
Proposal 18	DedicatedSIBRequest procedure is re-used for the remote UE in RRC_CONNECTED to request SI via the relay UE.
Proposal 19	The relay UE is aware of the SI request by a remote UE in RRC_IDLE/RRC_INACTIVE.  Details can be discussed in the WI phase.
In the follow-up email discussion R2-2102110 (Summary of [AT113-e][605][Relay] Continuation of L2 architecture issues (InterDigital)) during the RAN2#113 meeting the subsequent proposals have been formulated:
Proposal 1.2 RAN2 confirm that on demand SI request is supported via a relay UE for OOC remote UE.  No update to the TR is required, 
Proposal 1.5: DedicatedSIBRequest procedure is re-used for the remote UE in RRC_CONNECTED to request SI via the relay UE. 
Proposal 1.6: For remote UE in RRC_IDLE/INACTIVE, how on-demand SI procedure differs from legacy can be left to normative work. (21/23 companies)
Proposal 1.3 A remote UE (IC or OOC) requests/receives SI via the relay UE when PC5-RRC connected to a remote UE.
The final agreements from RAN2#113e SL relay discussion are captured in the chairman notes as:

Agreements:
Proposal 1.2 RAN2 confirm that on demand SI request is supported via a relay UE for OOC remote UE.  No update to the TR is required, 
[22/23 companies]
Proposal 1.5: DedicatedSIBRequest procedure is re-used for the remote UE in RRC_CONNECTED to request SI via the relay UE. 
[21/23 companies]
Proposal 1.6: For remote UE in RRC_IDLE/INACTIVE, how on-demand SI procedure differs from legacy can be left to normative work. (21/23 companies)
[21/23 companies]
Proposal 1.3 A remote UE (IC or OOC) can request/receive SI via the relay UE when PC5-RRC connected to a remote UE.  Reception via Uu for IC remote UE can be discussed in WI.
Capture in the TR: “Mechanisms for layer-2 relay have been studied and identified by RAN2, striving for minimum specification impact”, and a matching sentence for L3.
Therefore, based on the above proposals, in this paper we discuss the need and benefits of allowing the in-coverage remote UE to receive the SIB also via the Uu interface and not restrict the SIB reception only via the relay UE. Furthermore, we discuss the handling of segmented SIB12.
2	Discussion
2.1	Receiving System Information via Uu and PC5 in SL UE-to-NW Relay   
Following the discussions in RAN2#113e it has been agreed that the relay UE may provide or forward the SIB information to the remote UE via dedicate PC RRC signalling, or broadcast, or groupcast transmissions respectively. 
     The details on what elements of the system information can be relayed to remote UE(s) and detailed mechanisms of broadcast, groupcast and PC5 RRC signalling procedures is to be discussed in the WI phase. In addition to this, Reception of SIB information via Uu for IC remote UE can also be discussed in WI.
In this direction, it is anticipated that allowing the remote UE to receive the SIs via multiple paths (PC5 as well as Uu) may be beneficial and provides flexibility to the system. This could be due to several reasons such as:
· transmission of SI over PC5 will cause potential unnecessary load to the PC5 interface
· transmission of SI over PC5 will cause potential unnecessary load to the relay-UE which has to request and forward multiple system information blocks
· it can also be difficult to design a system where multiple remote UEs receiving SIs from different gNBs connected to the relay UE’s serving gNB.
· relayed SI may not be relevant for the cell in which the remote UE would camp if not connected through a relay UE
· the remote UE may request on-demand SIB via different paths (direct and indirect) from the network
Forward compatibility aspects: Limiting to receive SI for remote UE via only relay UE may not be the future proof as a remote UE may have several hops before it reaches the final relay UE that connects it to the network.
In a multi-hop case, how multiple UE-to-UE relays and UE-to-Nwk relays handle SI remains open and may not depend on SI from a single gNB to which one of the relay UEs is connected. If the Uu connection to the remote UE is sufficient good enough, then the remote UE might be able to receive SI via both path, Uu and PC5. 
Observation 1: Allowing the in-coverage remote UE to receive the SIs via multiple paths (i.e. Uu and PC5) may be beneficial to enhance flexibility.
Proposal 1: The in-coverage remote UE should be able to receive SI in addition via relay UE over Uu as well.
In scenarios, where the remote UE and relay UE may belong either to same cell (intra-cell scenario illustrated in Fig.1) or to different cells (inter-cell scenario illustrated in Fig.2), it may be useful to have the option to be able to receive the SI over PC5 via the relay UE and/or directly over the Uu interface.  
Proposal 2: Intra-cell scenario should be considered by RAN2 for receiving SIs via Uu and/or PC5 interface.
Proposal 3: Inter-cell scenario should be considered by RAN2 for receiving SIs via Uu and/or PC5 interface.
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Figure 1: Intra-cell scenario 
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Figure 2 Inter-cell scenario
For the inter-cell scenario in Fig.2, allowing the remote UE to receive SI from both relay UE as well as Uu will spur the need for the remote UE to handle different SIs from either/or PC5 and/or Uu interface, as the information within the SIs received via different paths and different cells may be different. Likewise, in a scenario with multiple remote UEs receiving SIs via their respective Uu interfaces from different cells while being connected to a single relay UE’s serving gNB causes similar problem. 
Proposal 4: RAN-2 to discuss how to handle SI reception via different paths (PC5 and Uu) inter-cell UE-to-Nwk relay scenario, where SIs (associated to different cells) may differ.
In a multi-cell scenario, the UE may receive SIBs with different contents from multiple cells. The UE may receive the SIBs either on Uu and/or PC5 interface via the relay UE. Considering this a custom or new SIB may be provided to the remote UE which comprise of common information elements and the remote UE specific IEs.

Proposal 5: RAN2 to discuss whether a custom SIB is provided to remote UE(s) to address UE specific requirements in a multi-cell scenario where a remote UE may receive the SIB either on Uu and/or over PC5 interface via the relay UE.

2.2	SIB Segmentation
In the preceding Rel-16 WI NR Sidelink the handling of V2X-related SIBs (SIB12, SIB13, SIB14) has been discussed. Here we briefly summarize the Rel-16 discussions wrt to SIB handling:   
· RAN2#106: 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.
· RAN2#107bis: In NR cell, NR SI including LTE V2X SI can be provided on-demand (like any other SI) R2-1913704
· RAN2#109bis meeting the discussion in [AT109bis-e][704][V2X] agreed to introduce segmentation of SIB12 in RRC layer for both NR and LTE system R2-2004075
· on cell reselection R2-2004578: If a carrier doesn’t broadcast the V2X SIB but provide it by on-demand, then this frequency should be indicated by other frequency as anchor frequency in the V2X SIB. There will be no specification impact in TS 38.304 and TS38.331.
Consequently, SIB12 is segmented and may be broadcasted on-demand i.e. upon request from a NR Sidelink capable UE. According to TS38.331 section 5.2.2.4.13 the sidelink capable UE should discard any stored segments of SIB12 if the complete SIB12 has not been assembled. Taking the Rel-16 agreements wrt to SIB12 handling into account for the 
a) intra-cell scenario shown in Fig.1 the following problems may occur:
Observation 2: In case the remote UE has not received the complete (i.e. fully assembled) SIB12, it may issue a new on-demand SIB12 request and discard all previous (correctly) received segments. 
b) inter-cell scenario shown in Fig.2 the following problems may occur:
Observation 3: If the remote UE moves from cell 1 into cell 2 and performs cell-reselection and has not yet fully received the complete SIB12 in the old cell, it may issue an on-demand SIB12 request in the new cell and discard all previous (correctly) received segments from the old cell. 
For the problem formulated in observation 2, the retransmission of the complete SIB12 may waste a lot of radio-resources either over Uu (if the remote UE issues an on-demand SIB12 request) or via PC5 (if the remote UE issues a new on-demand relayed SIB12 request to its relay UE) for example id only a single SIB12 segment is missing to assemble the complete SIB12 (max up to 64 segments). 
A straightforward solution in Rel-17 would be for the remote UE to only on-demand request the missing SIB12 segments instead of requesting the full SIB12.
Proposal 6: The remote UE that may have missed one or more individual SIB12 segments, should only request the missing SIB12 segments (instead of complete SIB12).
As we have discussed in section 2.1 the benefits of benefits of allowing the in-coverage remote UE to receive the SIB via both paths, i.e. also via Uu, the in-coverage remote UE may send its on-demand request for the missing segments either to the gNB directly via Uu or to its relay UE via PC5. 
Likewise for the problem formulated in observation 3, the retransmission of the complete SIB12 in the new cell may waste a lot of radio-resources if the content of the broadcasted SIB12 in the new cell has not changed (which is very likely as two neighbouring cells may use the same configuration for NR sidelink).
Proposal 7: The UE performing cell-reselection, should only request the missing SIB12 segments (instead of complete SIB12) in the new cell if the content of the SIB12 in the new cell is identical to the previous cell.
3	Conclusion
Observation 1: Allowing the in-coverage remote UE to receive the SIs via multiple paths (i.e. Uu and PC5) may be beneficial to enhance flexibility.
Proposal 1: The in-coverage remote UE should be able to receive SI in addition to relay UE over Uu as well.
Proposal 2: Intra-cell scenario should be considered by RAN2 for receiving SIs via Uu and/or PC5 interface.
Proposal 3: Inter-cell scenario should be considered by RAN2 for receiving SIs via Uu and/or PC5 interface.
Proposal 4: RAN-2 to discuss how to handle SI reception via different paths (PC5 and Uu) inter-cell UE-to-Nwk relay scenario, where SIs (associated to different cells) may differ.
Proposal 5: RAN-2 to discuss whether a custom SIB is provided to remote UE(s) to address UE specific requirements in a multi-cell scenario where a remote UE may receive the SIB either on Uu and/or over PC5 interface via the relay UE.
Observation 2: In case the remote UE has not received the complete (i.e. fully assembled) SIB12, it may issue a new on-demand SIB12 request and discard all previous (correctly) received segments. 
Observation 3: If the remote UE moves from cell 1 into cell 2 and performs cell-reselection and has not yet fully received the complete SIB12 in the old cell, it may issue an on-demand SIB12 request in the new cell and discard all previous (correctly) received segments from the old cell. 
Proposal 6: The remote UE that may have missed one or more individual SIB12 segments, should only request the missing SIB12 segments (instead of complete SIB12).
Proposal 7: The UE performing cell-reselection, should only request the missing SIB12 segments (instead of complete SIB12) in the new cell if the content of the SIB12 in the new cell is identical to the previous cell.




image1.png
@

SIB1 over Uu SIB1 over Uu
to remote-UE to relay-UE

relayed SIB1
over PC5 to

remote-UE
-—

remote-UE relay-UE




image2.png
SIB1 ey from SIB1cel) from
cellT over Uu cell2 over Uu

to remote-UE relayed SIBgcuiz to relay-UE

over PC5 to

remote-UE
—

remote-UE relay-UE




