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1 Introduction
Several remaining issues on system information and paging for L2 UE to NW relays are still unresolved in RAN2.  In this contribution, we address the remaining open issues SI request procedure, SI forwarding procedure, and the paging procedure in more detail.
2 Discussion
2.1 Remote UE SI Request Procedure after PC5-RRC Connection
In Uu, SI request granularity is that of an SI 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 1:
MSG3-based SI request RRC message is reused 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 one-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.  
Proposal 2:
A relay UE in RRC_IDLE/RRC_INACTIVE can perform SI request for multiple remote UEs simultaneously.  Details can be left to relay UE implementation.
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(s).
Proposal 3:
A relay UE in RRC_CONNECTED performs dedicated SIB request for all SIBs associated with the SI request(s) it receives on PC5-RRC.

2.2 SI Forwarding by the Relay UE

Another open issue is when SI forwarding by the relay UE should be performed.  Clearly, for the case where the remote UE requests SI from the relay UE, the relay UE should deliver all the requested SI.  Whether the relay UE should request this SI from the network will depend on whether the relay UE has a valid version of the requested SIB or not.  Specifically, similar to legacy UE behaviour, the SI/SIB should be requested only when the relay UE does not have a valid version of the SIB/SI being requested.  
Proposal 4:
A relay UE performs SI/SIB request following SI request from a remote UE when the relay UE does not have a valid version the requested SI.

For the SIB update case, it was agreed that the SI modification is not forwarded to a remote UE in RRC_IDLE/RRC_INACTIVE.  In this case, the relay UE should therefore forward the actual SI when it learns of a SIB update.  In the email discussion on control plane aspects [1] most companies [15/23] supported that the relay UE can forward only the changed SI that is applicable to the remote UE upon a SIB update.  The companies which were against this approach indicated that relay UE should not be required to track the remote UE’s SI interest.  However, it should be noted that the relay UE is already tracking other information associated with the remote UE (e.g., paging DRX cycle, UE ID, etc.) and so maintaining the interested SIB does not contradict other relay UE behaviour.  Furthermore, the alternative to the relay UE maintaining the interested SIB is that the relay UE would need to blindly acquire and deliver all changed SIBs each time a SIB update occurs.  In some cases, this would entail acquiring SIBs at the relay UE which are not required at at the remote UE.  Without knowledge of the actual SIBs required by the remote UE, there is no way to avoid this situation.

Observation 1:
Without using knowledge of the SIBs which are of interest at the remote UE, the relay UE may need to blindly forward all modified SIBs to the remote UE upon SIB update (including SIBs which are not required by the remote UE).
Regarding how to acquire this knowledge, an explicit PC5-RRC message can be used to inform the relay UE of the SIBs which the remote UE is interested in.  Alternatively, the relay UE can learn of this interest from the SIB requests made by the remote UE over time, which would avoid any additional specification effort on either the remote UE or relay UE side.
Proposal 5:
Upon SI modification, for a remote UE in IDLE/INACTIVE, the relay UE acquires and forwards the updated SIBs that are of interest to the remote UE.  FFS whether a new PC5-RRC message is needed to provide the set of interested SIBs or to rely on relay UE implementation to determine remote UE interest. 

For the remote UE in RRC_CONNECTED, the remote UE can send SIBRequest to the network transparently to the relay UE.  As a result, forwarding the SI modification to the remote UE may save possibly unnecessary SIB acquisition by the relay UE.  In addition, for an RRC_CONNECTED remote UE, it was agreed to reuse the legacy dedicatedSIBRequest procedure to request SI, and it is preferrable to not add an additional mechanism for the RRC_CONNECTED remote UE.  

If the SI modification is forwarded, the remote UE would benefit from having some additional knowledge of the SIBs which have changed.  This could be provided explicitly by the relay UE, or simply by providing the entire SIB1 to the remote UE.

Proposal 6:
Upon SI modification, for a remote UE in CONNECTED, the relay UE forwards the SI modification and the list of updated SIBs.  Signaling details are FFS (e.g., whether to provide an explicit list or to simply provide SIB1). 

At RAN2#116e, a working assumption on voluntary SIB forwarding by the relay UE was made:
Proposal 16: 
WA: Voluntary SIB forwarding by the relay UE, aside from SIB update and SIB request, is left to relay UE implementation

The intent of the working assumption was to avoid over-specifying relay UE behaviour of SIB forwarding and limit specification to cases where the remote UE requires SIB to be forwarded by the relay. SIB update and SIB request are clear examples of this.  However, there are other events where the remote UE clearly requires some SI to be forwarded, and not mandating the relay UE to forward the SI would result in unnecessary sidelink traffic (in the form of SI request) which should be avoided.

One such case is following PC5-RRC connection establishment.  For example, when a UE camped on a cell selects and connects to a relay, it should acquire the SI associated to the cell to which the new relay is connected.  In legacy Uu, a UE can determine which stored SI are still applicable, and which should be reacquired by first checking the si-schedulingInfo in SIB1.  As a result, rather than always performing a request for this information each time a remote UE establishes a PC5-RRC connection with a relay, the relay could automatically forward SIB1, or some parts of SIB1 to the remote UE.

Proposal 7:
At least some parts of SI (e.g. si-SchedulingInfo) can be forwarded by the relay UE to the remote UE upon establishing a PC5-RRC connection.  FFS details of signalling. 

Another similar case is when the relay UE performs a mobility (HO or reselection) while PC5-RRC connected to the remote UE, since the cell serving the remote UE is also effectively changed. 

Proposal 8:
At least some parts of SI (e.g. si-SchedulingInfo) can be forwarded by the relay UE to the remote UE upon mobility (HO/reselection) by the relay UE.  FFS details of signalling. 

Other than SIB update, SIB request, and the other cases mentioned above, other forwarding of SI by the relay UE should be left to relay UE implementation.  As a result, the current working assumption should be modified so that SI forwarding following PC5 connection and relay UE mobility is not left to relay UE implementation.
Proposal 9:
Agree to the modified wording of the WA:  Voluntary SIB forwarding by the relay UE, aside from SIB update, SIB request, PC5 connection establishment, and relay UE mobility, is left to relay UE implementation. 

2.3 Sending the UE specific DRX Cycle for Paging

When the relay UE monitors paging on behalf of a remote UE, it uses the same formula in the 38.304 for computing the remote UE’s own paging occasions.  It was agreed by RAN2 that the relay UE determines, from its own acquisition of SIB1, all parameters required for computing the remote UE’s paging occasions.  How the remote UE sends the UE specific DRX cycle to the relay UE was, however, not decided.  

In case the remote UE is in RRC_INACTIVE, it may be configured with UE specific DRX cycle by both NAS and AS respectively.  The remote UE can therefore provide both to the relay UE or could provide the minimum of the two.  While either is feasible, we slightly prefer the later approach because it simplifies the signalling. 

Proposal 10:
A remote UE sends to the relay UE either 1) the UE specific DRX cycle configured by the NAS layer, 2) the RAN paging cycle to the relay UE, or 3) the minimum of the two if configured with both 
2.4 Informing the Relay UE whether to monitor Remote UE PO

There may be situations where the relay UE need not monitor paging for a remote UE.  Once such case is when the remote UE is in RRC_CONNECTED.  In the email discussion [1] the options of explicitly providing the RRC state to the relay UE or sending an indication to start/stop paging monitoring were discussed, without conclusion.  

When a remote UE transitions between states (e.g., from RRC_INACTIVE to RRC_IDLE), the paging record for the UE will be identified with a different UE ID and so the relay UE should be informed about the applicable UE ID, in addition to the change in state.  We think the same message can be used to inform the relay UE of both the state and the applicable UE ID in that state.

Providing an enable/disable indication in addition to the RRC state may also be useful.  For example, a remote UE may choose to monitor paging directly on Uu if it is in coverage.  However, this possibility could be left out for this release and discussed in Rel18.  

Proposal 11:
The remote UE provides the relay UE the RRC state and the paging UE ID for that RRC state (if applicable) when either of these changes at the remote UE.  FFS if additional indication (e.g., enable/disable) can be provided to inform the relay when to start/stop monitoring remote UE’s POs.

Proposal 12:
A relay UE can skip monitoring of POs of a remote UEs based on the remote UE’s RRC state and (if supported) the additional indication.  

For a relay UE in RRC_CONNECTED, the network may provide the remote UE’s paging in dedicated signalling.  This is necessary when the relay UE is configured on a BWP which does not allow paging monitoring.  

When the relay UE is configured on a BWP with CSS, whether it is expected to always monitor the paging occasions of the remote UE should be discussed.  Specifically, if the network still intends to provide the paging via dedicated signalling, it would be unnecessary for the relay UE to also monitor the paging occasions of the remote UE.  Doing so would also result in unnecessary power consumption at the relay, for example, when the remote UE paging occasion occur while the relay UE is in connected mode DRX.  For the relay to make better use of the dedicated paging message by the network, the relay could be informed by the network about when it can skip monitoring POs for a remote UE.

Proposal 13:
A relay UE can skip monitoring of POs of one or more remote UEs based on network indication.  

2.5 Contents of the PC5-RRC message carrying paging

Paging from the relay UE to the remote UE is sent using PC5-RRC message.  The contents of this message were discussed in the email discussion [1] without clear majority opinion between the following options:

· RAN2 further discusses whether the PC5-RRC message delivering paging to the remote UE contains a) the entire paging record; b) the UE ID of the UE being paged only; c) the paging type only. 

The main advantage indicated in the email discussion for a) is the ability to forward the paging record as is over SL (e.g., as an OCTET string).  Typically, RRC messages are encapsulated as OCTET strings when the RRC message should remain transparent to a node, layer, or component.  This technique is in fact used often in NR-DC for that specific purpose.  In this case, however, RAN2 has already agreed that the relay UE decodes the paging record during the remote UE’s PO.  Since there is no advantage for sending the entire paging record, the preferred approach would be to send the minimum information needed by the remote UE.  That would correspond to c).  
Proposal 14:
The relay UE includes the paging type (RAN paging or CN paging) in the PC5-RRC message delivering paging to the remote UE.

3 Conclusion
In this contribution, the following observations were made on SI and paging procedures for NR SL relays:

Observation 1:
Without using knowledge of the SIBs which are of interest at the remote UE, the relay UE may need to blindly forward all modified SIBs to the remote UE upon SIB update (including SIBs which are not required by the remote UE).

Based on this, the following conclusions are made.

Proposal 1:
MSG3-based SI request RRC message is reused for the PC5-RRC SI request message

Proposal 2:
A relay UE in RRC_IDLE/RRC_INACTIVE can perform SI request for multiple remote UEs simultaneously.  Details can be left to relay UE implementation.

Proposal 3:
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 4:
A relay UE performs SI/SIB request following SI request from a remote UE when the relay UE does not have a valid version the requested SI.

Proposal 5:
Upon SI modification, for a remote UE in IDLE/INACTIVE, the relay UE acquires and forwards the updated SIBs that are of interest to the remote UE.  FFS whether a new PC5-RRC message is needed to provide the set of interested SIBs or to rely on relay UE implementation to determine remote UE interest. 

Proposal 6:
Upon SI modification, for a remote UE in CONNECTED, the relay UE forwards the SI modification and the list of updated SIBs.  Signaling details are FFS (e.g., whether to provide an explicit list or to simply provide SIB1). 

Proposal 7:
At least some parts of SI (e.g. si-SchedulingInfo) can be forwarded by the relay UE to the remote UE upon establishing a PC5-RRC connection.  FFS details of signalling. 

Proposal 8:
At least some parts of SI (e.g. si-SchedulingInfo) can be forwarded by the relay UE to the remote UE upon mobility (HO/reselection) by the relay UE.  FFS details of signalling. 

Proposal 9:
Agree to the modified wording of the WA:  Voluntary SIB forwarding by the relay UE, aside from SIB update, SIB request, PC5 connection establishment, and relay UE mobility, is left to relay UE implementation. 

Proposal 10:
A remote UE sends to the relay UE either 1) the UE specific DRX cycle configured by the NAS layer, 2) the RAN paging cycle to the relay UE, or 3) the minimum of the two if configured with both 
Proposal 11:
The remote UE provides the relay UE the RRC state and the paging UE ID for that RRC state (if applicable) when either of these changes at the remote UE.  FFS if additional indication (e.g., enable/disable) can be provided to inform the relay when to start/stop monitoring remote UE’s POs.

Proposal 12:
A relay UE can skip monitoring of POs of a remote UEs based on the remote UE’s RRC state and (if supported) the additional indication.  

Proposal 13:
A relay UE can skip monitoring of POs of one or more remote UEs based on network indication.  

Proposal 14:
The relay UE includes the paging type (RAN paging or CN paging) in the PC5-RRC message delivering paging to the remote UE.
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