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1. Introduction
In RAN2#97bis meeting, RAN2 discussed paging solutions based on the results of email discussion [1]. In option 1, both remote UE and relay UE receive its own paging message in its own PO (Paging Occasion), respectively. Whereas, in option 2 and 3, transmitted paging message for remote UE is received by relay UE, after that it is forwarded to the linked remote UE. Regarding to the three solutions, RAN2 had analyzed pros and cons and summarized in last meeting [2]. However, it is still FFS which option will be used in FeD2D.
2. Discussion
Option 1 is only applicable to the scenario when a remote UE is located in coverage. When a remote UE is moved out of coverage, its paging message should be received and forwarded by relay UE. In addition, in perspective of remote UE which is capable of monitoring one link, it is necessary to perform path switching for paging message reception and has to notify its associated network whether it is in coverage or not. The remote capable of monitoring both links should monitor both PC5 and Uu links to receive paging message. This is not energy efficient for the remote UE.
Therefore, we focus on paging message relaying solutions which are proposed in option 2 and 3. In the followed sections, it is analyzed on option 2 and option 3 in terms of power consumption and signaling overhead aspects.

[bookmark: OLE_LINK365][bookmark: OLE_LINK366]2.1 Power consumption
In option 2, a relay UE needs to monitor multiple POs which are composed of relay UE’s PO and linked remote UE’s POs as well. Compared to option 3, option 2 obviously is not power efficient to the relay UE while multiple remote UEs are linked.
Observation 1: Option 3 is more energy efficient compared to option 2 for the relay UE.

2.2 Signalling overhead
2.2.1 Signalling overhead for linkage status reporting
In option 3, since every paging message (i.e., for relay and remote UEs) is transmitted only in relay UE’s PO, the network needs to be aware of the linkage status between relay UE and remote UEs. Thus, signaling overhead due to the reporting the link status would occur either to remote UE or relay UE. Whereas, in option 2, the network needs not to be aware of the linkage status between relay UE and remote UEs.

2.2.2 Signalling overhead for paging
While a relay UE performs paging messages relaying for linked remote UE, an RRC states of relay UE and remote UE should be considered, respectively. The details on each RRC states are described in table 1.
Table 1 RRC states of relay UE and remote UE
	
	Remote UE
	Relay UE
	Description

	Case 1
	RRC_CONNECTED
	RRC_IDLE
	Paging relaying is not necessary

	Case 2
	RRC_CONNECTED
	RRC_CONNECTED
	Paging relaying is not necessary

	Case 3
	RRC_IDLE
	RRC_IDLE
	Relay UE can receive paging message for remote UE

	Case 4
	RRC_IDLE
	RRC_CONNECTED
	Relay UE cannot receive paging message for remote UE



Regarding to the case 3, the signaling overhead of each option (i.e., option 2 and 3) does not seem much different. However, in the case 4, the signaling overhead of each option may be different as shown below.
The relay UE may not receive remote UE’s paging message since it is in RRC_CONNECTED state since it is not defined that the UE should receive paging message on its POs. In that case, the paging messages for remote UE should be transmitted to linked relay UE via dedicated channel, then received paging messages will be forwarded by relay UE. In option 3, the network needs to transmit the dedicated paging message to only an eNB where the relay UE is in RRR_CONNECTED. It is assumed that the network already knows that relay UE and remote UE are linked status.
However, in option 2, the network is not aware of the linkage status between a relay UE and remote UEs. Therefore, the paging message for remote UEs should be transmitted in every eNBs associated with current remote UE’s TA. This approach of option 2 raises high signaling overhead compared to option 3.

2.2.2 Signalling overhead comparison
Comparing the above signaling overhead, there are obvious pros and cons using option 2 and 3.
From our view, signalling overhead for linkage status reporting may not be large. Once a relay UE is linked with a remote UE, the linkage status will not be changed frequently since they formed a cluster and will move together. Moreover, considering the mobility, group handover approach can be supported when they move to another cell.
However, the signaling overhead for remote UE’s paging is considered to be large. A relay UE will be stay in RRC_CONNECTED during its data is exchanged. In addition, one of the linked remote UE is transmitted in uplink, the relay UE has to wake and stay in RRC_CONNECTED. Under these conditions, one of linked remote UE is triggered to be paged, a paging signalling overhead (i.e., based on a TA) will be increased while the network is not be aware of the linked status between a relay UE and the remote UE.
Observation 2: Signalling overhead for paging is larger than signaling overhead for linkage status reporting.
3.  Conclusion
In this contribution, we propose that
Observation 1: Option 3 is more energy efficient compared to option 2 for the relay UE.
Observation 2: Signalling overhead for paging is larger than signaling overhead for linkage status reporting.
Proposal 1: Option 3 is used as a paging solution in FeD2D.
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