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1 Introduction
A number of remaining topics on paging procedure were handled as part of the email discussion on control plane procedures [1].  In that email discussion, the following topics had no consensus:
· Whether/How the UE specific DRX cycle is informed to the relay UE
· How the relay UE is informed whether or not to monitor the remote UE’s PO

· Contents of the PC5-RRC message that carries the paging.

In addition to these topics, RAN2 has yet to discuss the monitoring behavior on PC5 for a remote UE in RRC_IDLE/RRC_INACTIVE. All of these topics are addressed in this contribution.

2 Discussion
2.1 Sending the UE specific DRX Cycle
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.  In the email discussion [1] what the remote UE sends over PC5-RRC for the relay UE to determine the value of T in this formula is still to be discussed.

Based on discussion in the email, the following options are possible:

· Option 1: The remote UE computes T from the minimum of the UE specific DRX cycle(s) and the default DRX cycle and sends it to the relay UE
· Option 2: The remote UE sends the minimum of the UE dedicated DRX cycle and the RAN paging cycle (if configured) 
· Option 3: The remote UE sends both the UE dedicated DRX cycle and the RAN paging cycle (if configured) 
Option 1 is not preferred because, as was mentioned during the email discussion, when the relay UE performs reselection to a different cell (having different default DRX cycle), the remote UE needs to resend a new value of T.  Option 2 and option 3 are similar and are both acceptable.  Given that option 2 reduces the amount of signalling, it seems preferrable to option 3.  
Proposal 1:
A remote UE sends the minimum of 1) the UE specific DRX cycle configured by the NAS layer and, if configured in RRC_INACTIVE, 2) the RAN paging cycle to the relay UE. 
2.2 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 either case, the relay UE is not required to monitor the paging occasions of the remote UE and can save power in the case the relay is in RRC_IDLE/RRC_INACTIVE, or in RRC_CONNECTED with DRX.  In the email discussion [1] the options of indicating the RRC state/state change to the relay UE or sending the updated PO configuration were discussed to handle this case.
In addition, when a remote UE transitions between states (e.g., from RRC_INACTIVE to RRC_IDLE), paging to that remote UE uses a new UE ID which the relay UE should be informed about, as the transition is transparent to the relay UE.

In both these cases, a state change by the remote UE requires informing the relay UE for the relay UE to take paging behaviour into account in this new state.
Proposal 2:
The remote UE informs the relay UE of a state transition and the new RRC state of the remote UE.

Proposal 3:
The remote UE can provide the UE ID or indication of the change in the UE ID in the signalling indicating a state change.

To further enhance power savings at the relay UE, the network could inform the relay UE whether to monitor/skip a specific PO for a remote UE.  Although it was agreed as a baseline to monitor all paging occasions associated with a remote UE, such enhancement can significantly reduce the power consumption for a relay UE, given that paging occurs rarely while a UE is in IDLE/INACTIVE. In its simplest form, a relay UE could receive an indication from the network about the presence/absence of a paging message for a remote UE and may skip the corresponding paging occasions based on such signalling.  For a relay UE in RRC_IDLE/RRC_INACTIVE, this indication can come in the PO of the relay UE itself, while for a relay UE in RRC_CONNECTED, it can be received in a dedicated RRC message.

Proposal 4:
A relay UE can skip monitoring of POs of one or more remote UEs based on network indication.  

2.3 Defining SL Paging Monitoring Occasions

Power consumption at the remote UE should also be considered. When a UE is in RRC_IDLE/RRC_INACTIVE and monitors paging via Uu (i.e., not connected via a relay), the UE monitors PDCCH for paging according to an IDLE mode DRX cycle.  This IDLE mode DRX cycle is defined around the UE’s paging occasions and allows the UE to save power.
Similarly, a remote UE can receive paging from a relay UE when the remote UE is in RRC_IDLE/RRC_CONNECTED with respect to the network.  As in the Uu case, the remote UE should have some power-savings advantage associated with RRC_IDLE/RRC_INACTIVE states.  Otherwise, it would be questionable as to whether to support these states, as well as a paging procedure, for a remote UE in the first place.  For a PC5-RRC connected remote UE, power savings should be defined with respect to the SL monitoring.  
Observation 1:
A remote UE that is PC5-RRC connected to a relay and in RRC_IDLE/RRC_INACTIVE should benefit from some limited SL monitoring to save power.  

In Rel17 eSL WI, SL DRX is being specified, and could potentially be leveraged to define the limited monitoring time for a remote UE in RRC_IDLE/RRC_INACTIVE.  However, SL DRX in eSL is modelled after connected mode DRX and not IDLE mode DRX.  Furthermore, a remote UE connected to a relay may also have other SL transmissions/services (e.g., V2X) for which SL DRX can be configured.  Further constraining SL DRX to account for the timing of the POs of the remote UE may not be the best approach for these UEs.  Instead, an IDLE-like DRX for sidelink which can be configured in addition to SL DRX defined by eSL may be preferred.  Such IDLE-like DRX for SL can be defined as a set of SL slots relative to the timing of the remote UE POs.

Proposal 5:
A minimum set of SL monitoring slots for a remote UE in RRC_IDLE/RRC_INACTIVE and PC5-RRC connected to a relay UE is defined relative to the PO timing of the remote UE.
2.4 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 6:
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 paging procedure for NR SL relays:

Observation 1:
A remote UE that is PC5-RRC connected to a relay and in RRC_IDLE/RRC_INACTIVE should benefit from some limited SL monitoring to save power.  

Based on these observations, the following conclusions were drawn:
Proposal 1:
A remote UE sends the minimum of 1) the UE specific DRX cycle configured by the NAS layer and, if configured in RRC_INACTIVE, 2) the RAN paging cycle to the relay UE. 
Proposal 2:
The remote UE informs the relay UE of a state transition and the new RRC state of the remote UE.

Proposal 3:
The remote UE can provide the UE ID or indication of the change in the UE ID in the signalling indicating a state change.

Proposal 4:
A relay UE can skip monitoring of POs of one or more remote UEs based on network indication.  

Proposal 5:
RAN2 to discuss how to define a minimum set of SL monitoring slots for a remote UE in RRC_IDLE/RRC_INACTIVE and PC5-RRC connected to a relay UE.

Proposal 6:
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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