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Introduction
In RAN2#97bis meeting, different options for the paging of remote UE were discussed and the main advantages/disadvantages were compared. In addition, the following agreements were reached:
	Agreements:
· The UE should be in linked state with a relay in order to receive paging from a relay UE 
· The “linked” remote UE will support paging over relay while in-coverage and out-of-coverage.  FFS if network can configure the UE to monitor Uu paging while in-coverage
· The relay UE will support forwarding of paging for out-of-coverage and in-coverage to remote UEs.  
· Send LS to SA2 explaining the two options RAN2 is considering and the main advantages/disadvantages and ask if they have any concerns


As we can see, it is agreed that the paging over relay should be supported for in-coverage remote UE. However, it is still FFS if network can configure the UE to monitor Uu paging while in-coverage. On the other hand, it is not yet decided whether Option 2 or Option 3 should be used for paging. In this paper, we will further discuss the Option 2 and Option 3 and present our suggestion on which one should be adopted. Then we discuss if the network can configure the UE to monitor Uu paging while in-coverage. Finally, the signalling procedure for the paging of remote UE is presented.
Discussion
Option 2 vs. option 3
During RAN2#97bis meeting, the following two paging options were discussed intensively. The main advantages/disadvantages of the two options were listed. However, it does not reach consensus on which option should be used. In this section, we further compare the two options from the perspective of UE mobility and potential signalling overhead. 
· Option 2: Evolved ProSe UE-to-Network Relay UE monitors its linked the evolved ProSe Remote UE’s paging occasion in addition to its own paging occasion.
· Option 3: Evolved ProSe UE-to-Network Relay UE monitors its own paging occasion only and paging for the linked evolved ProSe Remote UE is also sent in the evolved ProSe UE-to-Network Relay UE’s paging occasion.
As agreed in RAN2#97bis, RAN2 will work on the service continuity of path switch between Uu and PC5. Suppose the in coverage RRC_IDLE remote UE is linked with a relay UE, it receives the paging from the linked relay UE at the beginning. Later, the remote UE moves out of the sidelink transmission range of the relay UE. So it may switch to Uu and camp on a suitable cell. For the option 2, the remote UE could directly receive the paging from the eNB since the paging message is broadcast through remote UE’s PO. However, for option 3, it is necessary to inform the network that the remote UE is no longer linked with the relay UE. Correspondingly, the network should send the subsequent paging message of remote UE through remote UE’s PO so that the remote UE could receive paging over Uu as usual. 
On the other hand, the relay reselection for PC5 will be studied with a lower priority as agreed in RAN2#97bis. Suppose the remote UE reselect a new relay UE and links with the new relay UE, the remote UE only needs to send its PO info to relay UE and then it can receive the paging from the new relay UE for option 2. However, for option 3, it needs to notify the network of the linked relay change. Then the network should remap the remote UE’s paging message to the newly linked relay UE’s PO. In this way, remote UE could receive the paging from the newly linked relay. 
As we can see, option 3 requires the remote UE enter RRC_CONNECTED state to update the linked state whenever the remote UE switches its path between Uu and PC5 or between PC5. On the contrary, for option 2, the RRC_DILE remote UE may switch its path freely. The only thing remote UE should do in option 2 is to keep the newly linked relay UE informed of its PO. 
In a sum, the linked relationship between remote UE and relay UE may dynamically changes with UE’s mobility and channel conditions. Option 3 brings both S1 and Uu signalling overhead for the link state update. Meanwhile, it is not power efficient since it requires the RRC_IDLE remote UE to enter RRC_CONNECTED for link state update.  What is more, Option 3 has more specification impact since it change the MME’s paging behaviour. Taking into account all these factors, Option 2 is advantageous over Option 3 for paging of remote UE.
Observation 1: Option 3 requires the RRC_IDLE remote UE enter RRC_CONNECTED state to update the linked state stored in network whenever the remote UE switches its path between Uu and PC5 or between PC5. 
Observation 2: For option 2, no matter the RRC_IDLE remote UE switch to Uu or link to another relay, the remote UE could receive the paging message without entering RRC_CONNECTED state. 
Proposal 1: RAN2 is suggested to select Option 2 for the paging of remote UE.
Paging configuration
According to the agreements in RAN2#97bis, the “linked” remote UE will support paging over relay while in-coverage and out-of-coverage. However, it is FFS if network can configure the UE to monitor Uu paging while in-coverage. In this section, we will discuss the necessity of network configuration for paging of remote UE. 
Suppose the paging message is broadcast through relay UE’s PO (Option 3), the remote UE could only receive the paging over PC5 since the remote UE may have no idea of relay UE’s Uu PO. So it is not applicable for the network to configure the UE to monitoring Uu paging. On the other hand, suppose the paging message is broadcast through remote UE’s PO (Option 2), it is feasible for the in coverage remote UE to receive the paging from either Uu or linked relay UE. In this case, it seems possible for the eNB to configure if the remote UE should monitor Uu paging. Since only RRC_IDLE remote UE monitors paging, the broadcast based paging configuration by the network is available. But it is not clear what the benefit is for the eNB to configure all the RRC_IDLE remote UE to monitor Uu paging. 
In our opinion, monitoring paging over PC5 or Uu depends on the remote UE’s power efficiency requirement and the traffic relay model. For the unidirectional relay (UL relay for example), the remote UE may prefer to receive all the DL data and signalling directly over Uu. For the bidirectional relay, the remote UE prefers to deliver both the UL and DL data/signalling over relay for the sake of power efficiency. On the other hand, the relay UE may be not willing to monitor too many POs of remote UEs, so it may only accept the paging relay request from partial linked remote UEs. So whether the Uu or PC5 should be monitored by remote UE for paging could be negotiated between remote UE and linked relay UE. If the remote UE requests the relay UE to forward paging and relay UE accepts the request, the remote UE should monitor the PC5 for paging, otherwise, the remote UE should monitor Uu for paging. 
Observation 3: It is not clear what the benefit is for the eNB to configure all the RRC_IDLE remote UEs to monitor Uu for paging. 
Proposal 2: Whether Uu or OC5 should be monitored by remote UE for paging could be negotiated between remote UE and linked relay UE. 
Figure 1 presents a typical paging configuration signalling procedure for remote UE based on Option 2. As we can see, after the remote UE links with relay UE, it may send the paging forwarding request which include the DRX parameter required for remote UE’s PO/PF calculation to the relay UE. Upon receiving such request, the relay UE may decide if it accept the request and send paging forwarding response to remote UE. Alternatively, the paging forwarding negotiation could be realized during the PC5 connection establishment phase. Suppose the relay UE accepts the request, the remote UE shall monitor PC5 for paging. When the MT traffic for remote UE arrives to the SGW, the MME could trigger the eNB to page the RRC_IDLE remote UE through legacy paging procedure. The relay UE monitors the PO for the remote UE. Upon receiving the paging message for remote UE, the relay UE forwards paging to the remote UE through sidelink communication. 


Figure 1 Paging configuration of RRC_IDLE remote UE
Conclusion
In this paper, we further discussed the Option 2 and Option 3 for the paging of remote UE and presented our suggestion on which one should be adopted. Then we discussed if the network can configure the UE to monitor Uu paging while in-coverage. Finally, the signalling procedure for the paging of remote UE was presented. We have the following observations and proposals:
Observation 1: Option 3 requires the RRC_IDLE remote UE enter RRC_CONNECTED state to update the linked state stored in network whenever the remote UE switches its path between Uu and PC5 or between PC5. 
Observation 2: For option 2, no matter the RRC_IDLE remote UE switch to Uu or link to another relay, the remote UE could receive the paging message without entering RRC_CONNECTED state. 
Proposal 1: RAN2 is suggested to select Option 2 for the paging of remote UE.
Observation 3: It is not clear what the benefit is for the eNB to configure all the RRC_IDLE remote UEs to monitor Uu for paging. 
Proposal 2: Whether Uu or OC5 should be monitored by remote UE for paging could be negotiated between remote UE and linked relay UE. 
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