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1	Introduction
Following RAN2#97bis, TR 36.746 [1] captures the following:
In this study, it is assumed that the evolved ProSe Remote UE should be linked with the evolved ProSe UE-to-Network Relay UE in order to receive paging via the evolved ProSe UE-to-Network Relay UE. The evolved ProSe Remote UE supports reception of paging over the linked evolved ProSe UE-to-Network Relay UE while the evolved ProSe Remote UE is in and out of E-UTRAN coverage. The evolved ProSe UE-to-Network Relay UE supports forwarding of paging for the evolved ProSe Remote UE located in and out of E-UTRAN coverage.
It then describes three options for paging relay architecture and for both option 2 and option 3 the following advantage is mentioned: 
The evolved ProSe Remote UE does not need to attempt paging reception over DL while linked to the evolved ProSe UE-to-Network Relay UE. This is more power efficient for the evolved ProSe Remote UE;
It follows that at least for eRemote UE in RRC_IDLE mode the sidelink operation would be more power efficient than the legacy idle mode operation. However, the sidelink procedures should be carefully reviewed and designed to make sure the power efficiency potential is materialized.
In this contribution we discuss further aspects of paging relay and other idle mode operations and in particular aspects which are related to sidelink maintenance and sidelink DRX, addressing first and foremost the power consumption requirement. 
2	Discussion
2.2	RRC_IDLE mode sidelink resource allocation
We can consider at least the following idle mode activities for evolved L2 relay design
Sidelink maintenance – The output of this procedure should be the linked state. For this discussion we neglect the eRelay/eRemote search and concentrate on the steady state maintenance.
System Information acquisition – SI forwarding is already under discussion in [2], and it is clear that some support for SI forwarding for the linked eRemote UE in RRC_IDLE should be provided. For the OOC scenario this is mandatory but a similar trend is also seen for the IC scenario. 
Cell reselection – Mobility is already under discussion for the RRC_CONNECTED state, idle mode mobility should be taken into account as well
Paging acquisition – Paging acquisition via L2 relay is already under discussion as mentioned above.
All of the above idle mode activities require to utilize some sidelink resources while both the eRemote and (in most cases) the eRelay are in RRC_IDLE state. 
Observation 1:	eRelay UE and eRemote UE should be able to communicate over sidelink resources while in RRC-IDLE
The feD2D study should therefore take into account the sidelink resource allocation in RRC_IDLE mode while complying with the power consumption requirement. The following options could be listed:
a. While in RRC_IDLE, the eRelay UE & the eRemote UE are utilizing sidelink resources broadcasted by the camped cell
b. While in RRC_IDLE, the eRelay UE is selecting and reselecting sidelink resources (e.g. from a broadcasted pool) and relay his selection to the eRemote UE
c. While in RRC_IDLE, the eRelay UE & the eRemote UE are utilizing resources configured for more than a single cell (e.g. for the whole TA) . the resources could be broadcasted or delicately configured
Option a. is simple and straight forward. The required signalling mechanism is already available since Rel-12.  However, it cannot support the OOC scenario, for that, the mechanism of using preconfigComm resourcs may be used. FFS required enhancments. For the IC scenario, the eRemote UE is required to follow the legacy cell reselection and SIB acquisition procedure which is power inefficient and not in line with recent paging relay agreements. Finally, eRmote UE and eRelay UE may be camped on different cells and there is a risk of miss alignment in the acquired SI.
Option b. would allow the eRemote UE to be ‘camped’ on the eRelay UE without having to acquire SI from the NW. the eRelay UE may update the eRemote UE whenever the resources are changing, and actually a discussion on SI forwarding is already ongoing. However this option seems to introduce an egg/chicken situation i.e. on which resources should the eRelay UE communicate the new resources to the eRemote UE? A carful switch from cell to cell should be designed and this could be tricky since the RRC_IDLE sleep periods of the eRemote UE are expected to be long and the eRemote UE may wake up to find out that the eRelay UE have already completed several cell reselections and the sidelink resources it was using are no longer valid.
Option c. would allow the eRemote UE to be ‘camped’ on the eRelay UE without having to acquire SI from the NW. The eRemote UE and the eRelay UE use the same sidelink resources for a long period e.g. until the next registration since the sidelink resources are not changing upon mobility. The resources could be configured during RRC_CONNECTED as e.g. periodic mode 1 resources or mode 2 resources. However, this method puts restrictions on the NW planning and the scheduler.
 A combination of option b. and option c. could be also possible in order to resolve the egg/chicken situation
Proposal 1:	RAN2 to discuss RRC_IDLE mode sidelink resource allocation and select one of the options
2.2	sidelink maintenance procedure
TS 24.334 [3] Provides the stage 3 specifications for direct link keepalive procedure. 



Figure 10.4.3.2.1: Direct link keepalive procedure
The Direct link keepalive procedure includes keepalive message sent by a Requesting UE followed by a keepalive ack sent by the Peer UE. 
Since the legacy keepalive procedure is initiated by the Remote UE ProSE function or by the application layer, the AS is not aware (or could only be implicitly aware) of the linked status. However, for L2 evolved relay, the AS relies on the linked status for the paging relay procedure. Furthermore, RAN2 agreed [1] that Discontinuous reception is studied for PC5, but the direct link keepalive procedure relies on ProSE timers, so it may be hard to integrate and align it with the sidelink IDRX (and the sidelink CDRX) configuration. eRemote may need to wake up periodically, following the keepalive timers, regardless to the DRX configuration and result with degraded power consumption.
Proposal 2:	The evolved L2 relay UE AS is aware of the linked status.
It could be possible to create some AS affinity within the ProSE keepalive procedure, but it seems much more straight forward to specify the linked status maintenance in AS based on e.g. discovery messages. If the linked status maintenance would be managed by the AS, the AS awareness is already built in and the alignment with sidelink DRX could be easily achieved.
Proposal 3:	RAN2 shall specify AS procedures for evolved L2 relay sidelink status maintenance. Maintenance messages could be based on e.g. discovery messages.
The maintenance procedure could be very simple, i.e. it can be implemented with a periodic "Mode B" discovery messages (solicitation & Response). However the periodicity and the timing of the maintenance procedure should be carefully selected. If we consider PC5 DRX together with the linked maintenance procedure, it follows that the eRelay UE and the eRemote UE shall be available for PC5 communication at the same time i.e. that the sidelink DRX configuration shall be aligned for eRelay UE and eRemote UE.
It should be clarified that alignment does not mean that eRemote UE and eRelay UE transmit over sidelink and receive over sidelink at the same time. Actually it is clear that one UE is receiving while the other UE is transmitting. It means that the period when the UEs neither transmit nor receive over sidelink is aligned
Proposal 4:	PC5 DRX configuration, i.e. the period when the eRelay UE and eRemote UE neither transmit nor receive over sidelink while in RRC_IDLE or in RRC_CONNECTED shall be time aligned.
[bookmark: _GoBack]If we considered the eRelay UE may serve more than a single eRemote UE, it immediately follows that the group of eRelay UE and its linked/associated eRemote UEs are all aligned on the same PC5 DRX configuration, however it does not mean that all of the UEs in the group should have the same DRX cycle. For some applications it may be desired to configure longer DRX cycle then for others and as long as the ‘wake-up’ time is aligned with the eRelay wake up time. 
Proposal 5:	In RRC_IDLE or In RRC_CONNECTED, eRemote UE may be configured with a PC5 DRX cycle which is equal to or a multiple of the linked/associated eRelay UE PC5 DRX cycle.
3	Conclusion
In the discussion we have made the following observations:
Observation 1:	eRelay UE and eRemote UE should be able to communicate over sidelink resources while in RRC-IDLE
And the following proposals were made:
Proposal 1:	RAN2 to discuss RRC_IDLE mode sidelink resource allocation and select one of the options
Proposal 2:	The evolved L2 relay UE AS is aware of the linked status.
Proposal 3:	RAN2 shall specify AS procedures for evolved L2 relay sidelink status maintenance. Maintenance messages could be based on e.g. discovery messages.
Proposal 4:	PC5 DRX configuration, i.e. the period when the eRelay UE and eRemote UE neither transmit nor receive over sidelink while in RRC_IDLE or in RRC_CONNECTED shall be time aligned.
Proposal 5:	In RRC_IDLE or In RRC_CONNECTED, eRemote UE may be configured with a PC5 DRX cycle which is equal to or a multiple of the linked/associated eRelay UE PC5 DRX cycle.
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