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1	Introduction
 
According to the Sidelink relay WID that was agreed in [1], one of the objectives for the L2 U2N relay is as follow:

1. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

 In this contribution paging and SIB handling aspects for L2 U2N are discussed.
[bookmark: _Ref178064866]2	Discussion
2.1	Paging mechanism
In RAN2#112-e, RAN2 has made the below agreement regarding paging.

Proposal 5: In L2 U2N relay, the paging relaying solution apply to both CN paging and RAN paging via option 2.

As a reminder, here “option 2” means that the relay UE need to monitor the paging occasions (POs) for himself and for the remote UE. In NR Uu, the POs are configured in system information and are used by the UE to monitor the paging channel while in RRC_IDLE or RRC_INACTIVE. For a UE in RRC_CONNECTED, instead, the UE uses the same POs to monitor the indication about PWS notification or a change in the system information. It is straightforward to apply the same principles also for L2 U2N. Therefore, we propose:
[bookmark: _Toc79079844]The POs of the remote and relay UE are configured via system information (SIB).
Having said this, one open issue is how the network sends the paging message to both the remote UE and relay UE. According to this, there are basically three different options, in case the remote UE and/or relay UE are in RRC_IDLE or RRC_INACTIVE, that may be pursued:
Option 1: The network sends separate paging messages for both the relay UE and remote UE.
Option 2: The network sends the paging message for the remote UE embedded (in an OCTET STRING) within the paging message of the relay UE.
Option 3: The network sends the paging message to the relay UE and the relay page the remote UE via a new of existing signalling over PC5-RRC.
According to the three options described, in case the POs of the relay UE and remote UE are overlapping or not overlapping, it become quite easy for the relay UE to distinguish what is for himself and what is for the remote UE (i.e., because the relay UE monitor the paging channel in the PO of the remote UE that is not overlapping with its own one). In this case, Option 1 would be enough and does not require any standardization effort.
[bookmark: _Toc79079845]For RRC_IDLE or RRC_INACTIVE, if the POs of the remote and relay UE are not overlapping, the network sends separate paging messages for both the relay UE and remote UE.
However, a different solution is needed if the POs of the remote UE and relay UE are overlapping each other (meaning that the relay UE monitor the paging channel at the same time for both itself and the remote UE). In this case, the solution that requires less standardization effort is the Option 2 since the relay UE does not need to read the paging message that is for the remote UE, but it can simply forward it when decoding the container (OCTET STRING). Therefore, we propose:
[bookmark: _Toc79079846]For RRC_IDLE or RRC_INACTIVE, if the POs of the remote UE and relay UE are overlapping, the network sends the paging message for the remote UE embedded (in an OCTET STRING) within the paging message of the relay UE.
In case the relay UE is in RRC_CONNECTED, instead, it is not clear how the network can indicate that the remote UE needs to be paged. We want to highlight that in current Uu framework a UE in RRC_CONNECTED only monitor the paging channel for the SI change indication or the indication about PWS notification. Given that the Uu principle is kept, a possible solution for the network would be to deliver the paging message (for the remote UE) to the relay UE via the DLInformationTransfer message. This will have basically the benefits that the relay UE in RRC_CONNECTED does not need to monitor the paging channel to check where a paging message for the remote UE is received, and that does not need to decode the paging message (since this is delivered in a container). Thus, we propose:
[bookmark: _Toc79079847]For the relay UE in RRC_CONNECTED, when the network wants to page the remote UE, it sends the Paging message via a new (DL-DCCH) RRC message to the relay UE (FFS how to define this new RRC message).


2.2	System information
According to what has been agreed during the sidelink relay study item, the relay UE can forward the system information to the 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. According to this, probably one of the first issue that RAN2 should discuss is whether a new SIB should be created for the sidelink relay feature, or if the existing sidelink/V2X SIBs can be re-used. Therefore, we suggest:
[bookmark: _Toc79079848]RAN2 to discuss whether a new SIB is needed for sidelink relay or whether the existing NR sidelink SIB can be re-used.
The other aspect to be considered, is what type of system information the relay UE needs to forward to the remote UE. In this sense, there basically two alternatives that can be adopted. The first alternative is that the relay UE just forward the entire SIB as is basically received by the network. The second alternative is that the relay UE forwards only the needed information (inside the SIB) to the relay UE. Given that it was already agreed that the SIBs are forwarded by the relay UE via broadcast, groupcast, or dedicated PC5-RRC signalling to the remote UE, it should straightforward that the entire SIB is delivered to the remote UE. This is also a more future-proof solution as e.g., a Rel-17 relay UE may still be able to forward SIBs to a Rel-18 UE with all the Rel-18 extensions of this SIB.  For these reasons, we propose.
[bookmark: _Toc79079849]A full SIB is relayed by the relay UE to the remote UE (FFS on the stage3 details e.g., whether the SIB is delivered in an OCTET STRING).
A further open issue that still remain from the study item phase is that a remote UE (IC or OOC) can request/receive SI via the relay UE when PC5-RRC connected to a relay UE but is not clear whether the reception via Uu for IC remote UE is supported.
The general understanding for this is that the handling of the reception of the SI messages is different based on the fact if the UE in in-coverage (IC) or out-of-coverage (OOC). In fact, if the UE is OOC the only alternative for the remote UE is to acquire all the SIBs via the relay UE. There is no other mean that the remote UE can exploit.
[bookmark: _Toc79079850]RAN2 to confirm that a remote UE that is OOC can only request/receive SIBs via the relay UE via PC5-RRC.
However, if the remote UE is IC the situation is a bit different. In fact, since the remote UE is in IC, it may be configured with the common search space for the SIB1 but also for the other SIBs. In this situation, the remote UE already has the capabilities to acquire the SI messages via Uu broadcast on its own regardless of if there is a relay UE connected via PC5 or not.
[bookmark: _Toc78806213]If the remote UE is in IC, it may be configured with the common search space for the SIB1 but also for the other SIBs and this means that the remote UE already has the capabilities to acquire the SI messages via Uu broadcast on its own regardless of if there is a relay UE connected via PC5 or not.
According to this, if is allowed that the remote UE in IC can acquire the SI messages only via the relay UE, this will bring nothing than additional latency and signalling overhead (complexity). This is because the SIB needs still to be processed by the relay UE and then sent to the remote UE. This is completely unnecessary since the remote UE that is IC can simply follow the already existing NR framework (i.e., the broadcast) for acquiring the necessary SI messages. Thus:
[bookmark: _Toc79079851]A remote UE that is IC shall be allowed to acquire the necessary SI message via Uu broadcast, if capable to do so.
Nevertheless, even if the remote UE has the possibility to acquire the SIBs via both the Uu broadcast and via the relay UE, in case the cell in which the remote UE is camping is different from that one on which the relay UE is camping, there are few exceptions to be clarified and that need a dedicated handling. In particular, the remote UE should always acquire PWS-related SIBs from the Uu broadcast of the cell on which is physically camping, and, at the same time, the relay UE may relay by default the PWS-related SIBs from the cell on which the relay UE is camping.
[bookmark: _Toc79079852]The remote UE shall acquire SIB6/SIB7/SIB8 via Uu broadcast as baseline. 
[bookmark: _Toc79079853]The relay UE may forward SIB6/SIB7/SIB8 to the remote UE.
Another aspect that needs to be addressed is whether the LTE V2X SIBs and the positioning SIBs are allowed to be forwarded between the relay UE and remote UE. According to the WID, there is no mention on the inter-operability between SL relay and positioning and thus RAN2 should not add or agree on functionalities that are not explicitly mentioned in the WID. Same logic applies also for the case of the LTE V2X SIB as, already during the SI, it has been agreed that the SL relay WI would be entirely on “NR” and the LTE technology will not be enhanced to support it. Therefore, we propose:
[bookmark: _Toc79079854]The acquisition of SIB13 and SIB14 via relay UE is not supported (either on-demand or directly).
[bookmark: _Toc79079855]The acquisition of positioning SIBs via relay UE is not supported (either on-demand or directly).
[bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	If the remote UE is in IC, it may be configured with the common search space for the SIB1 but also for the other SIBs and this means that the remote UE already has the capabilities to acquire the SI messages via Uu broadcast on its own regardless of if there is a relay UE connected via PC5 or not.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The POs of the remote and relay UE are configured via system information (SIB).
Proposal 2	For RRC_IDLE or RRC_INACTIVE, if the POs of the remote and relay UE are not overlapping, the network sends separate paging messages for both the relay UE and remote UE.
Proposal 3	For RRC_IDLE or RRC_INACTIVE, if the POs of the remote UE and relay UE are overlapping, the network sends the paging message for the remote UE embedded (in an OCTET STRING) within the paging message of the relay UE.
Proposal 4	For the relay UE in RRC_CONNECTED, when the network wants to page the remote UE, it sends the Paging message via a new (DL-DCCH) RRC message to the relay UE (FFS how to define this new RRC message).
Proposal 5	RAN2 to discuss whether a new SIB is needed for sidelink relay or whether the existing NR sidelink SIB can be re-used.
Proposal 6	A full SIB is relayed by the relay UE to the remote UE (FFS on the stage3 details e.g., whether the SIB is delivered in an OCTET STRING).
Proposal 7	RAN2 to confirm that a remote UE that is OOC can only request/receive SIBs via the relay UE via PC5-RRC.
Proposal 8	A remote UE that is IC shall be allowed to acquire the necessary SI message via Uu broadcast, if capable to do so.
Proposal 9	The remote UE shall acquire SIB6/SIB7/SIB8 via Uu broadcast as baseline.
Proposal 10	The relay UE may forward SIB6/SIB7/SIB8 to the remote UE.
Proposal 11	The acquisition of SIB13 and SIB14 via relay UE is not supported (either on-demand or directly).
Proposal 12	The acquisition of positioning SIBs via relay UE is not supported (either on-demand or directly).
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