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1	Introduction
RAN2#95 made the following agreements for feD2D power consumption requirements:
4.2.1.3	Requirement 3 – Power consumption
As a primary requirement, under the defined scenarios, use cases, and traffic models the relay solution shall allow for decrease in power consumption of Evolved ProSe Remote UE when using indirect 3GPP connection as compared to direct 3GPP connection.
As a secondary requirement, under the defined scenarios, use cases, and traffic models negative impact on power consumption in the Evolved ProSe UE-to-Network Relay should be minimized.
WRT scenarios, deployment scenarios were agreed with the following accompanying text:
	· In Scenario 2, the remote UE can initiate establishing a “connection” to the relay.
· In Scenario 2, the network can initiate establishing a “connection” between the remote UE and the relay UE.  It is FFS if the network needs some “prior knowledge” of the relationship between the remote UE and the relay UE.
Editor’s Note: The nature of such “prior knowledge” needs to be considered.
· In scenario 3, either the remote UE or the network can initiate establishing a connection between the remote UE and the relay UE.  It is FFS if the network can use some “prior knowledge” of the relationship between the remote UE and the relay UE.
· It can be considered if there should be further restrictions on the network initiated cases.
The remote UE is not required to be in RRC_CONNECTED while paired with a relay UE.
The relay UE may be in RRC_IDLE while paired with a remote UE, and in this case the remote UE is not in RRC_CONNECTED.  It is FFS if the remote UE can still be in some form of connected mode.
Editor’s Note: A definition of “paired” is needed to clarify the meaning of the above items.
When used to describe the remote UE, RRC_CONNECTED means that the UE has a context in the eNB.  The remote UE behaviour in RRC states is FFS.



In this contribution we further discuss the idle mode procedures for the WD, the Relay UE and the NW. 
2	Discussion
2.1	Association, Pairing and prior knowledge
In RAN2#95bis it was agreed that in Scenario 2 the network can initiate establishing a “connection” between the remote UE and the relay UE. However it is FFS if the network needs some “prior knowledge” of the relationship between the remote UE and the relay UE and the nature of such “prior knowledge” needs to be considered.
Similarly it was agreed that in scenario 3, either the remote UE or the network can initiate establishing a connection between the remote UE and the relay UE.  It is FFS if the network can use some “prior knowledge” of the relationship between the remote UE and the relay UE.
Such prior knowledge could be of a pairing or association between eRemote UE and eRelay UE however it was also noted that a definition of “paired” is needed to clarify the meaning of the above items. In this contribution we assume there are two levels of association between eRemote UE and eRelay UE.
1. A static association which is sort of a ”trust relationship” defined in higher layers between these two UEs allowing them to engage in UE-to-Network relaying with each other [1].
2. Association which is based on the –short-range link level status avilability between eRmote and eRelay UE  

The “trust relationship” association type between the eRelay UE and the eRemote UE is not related to the short-range link level status and it can be considered a NAS state. It could be handled either between the eRemote UE and the eRelay UE autonomously or it could be controlled by the NW NAS. The latter option seems more plausible since it will allow introducing NW controlled authentication, billing etc.  However this is up to SA2 confirmation.
Proposal 1: Conditions to SA2 confirmation, RAN2 assume the NW maintains NAS layer association between eRelay UE and eRemote UE. 
The link-level status is dependent on proximity between the eRelay UE and the eRemote UE but also on the link level maintenance procedures used by each specific short range RAT. Some RATs have power optimized procedures for link level maintenance (e.g. Bluetooth) while other RATs are considered less power efficient (e.g. Rel-13 sidelink). For the RAT agnostic case we can assume there is some link level availability status maintenance procedure while for sidelink we may consider enhancements to enable power efficient link level maintenance. Sidelink enhancements for availability status maintenance are discussed in [2]. In the present contribution we assume the RAT agnostic case where link level availability is provided as an input to the host terminal from the short range RAT modem. 
The short range link avilability status could be utilized to reduce the eRemote UE power consumption. The eRemote UE does not have to monitor the Uu channel for paging as long as the short range link is available. In fact, during RRC_IDLE, the eRemote UE power consumption budget includes only the short range link level maintance. Once the short range link becomes unavilabel the eRemote UE goes back to monitoring the Uu for paging with no need for further configuration.
Proposal 2: The Remote UE is not required to monitor the Uu channel for paging as long as the short range link is available
If we consider the NW is always updated with the availability status of the short range link, as a prior knowledge for the relayed paging procedure, we quickly realize the eRelay UE (or worse, the eRemote UE) needs to perform full connection establishment procedure on each short range status change which would result with significant power loss. This is clearly undesired and contradicts Requirement 3 – Power consumption
Proposal 3: The NW prior knowledge does not include the short range link level availability status between the eRemote UE and the eRelay UE unless a clear benefit to power consumption is demonstrated
Connection establishment is indeed power costly and it is not expected from the Remote UE or the Relay UE to update the NW upon change of the short range link level availability. However if the eRelay UE is already connected to the NW, the additional power/signalling to send short range link level report could be considered marginal.
Proposal 4: it is FFS if eRelay UE in RRC_CONNECTED is required to report on short range link level availability status changes while end-to-end relay bearer is not established.


2.2	Relayed paging procedure
When considering the relayed paging procedure, it was already identified that the NW may use either the eRelay UE PO or the eRemote UE PO [3], [4]. 
Paging on the eRemote PO has a clear benefit of being transparent to the NW when paging needs to be sent i.e. the NW always page the WD on its configured PO either if relayed paging is used or not, however in this case for scenario 2 and scenario 3 the eRelay UE would need to monitor the eRemote UE PO. eRelay UE returning from IDRX “sleep” back to activity undergo series of activities such as HW/FW bring up, SW stack reloading, NW synchronization and SI acquisition which may consume more power than the actual PO monitoring. Therefore it is desired to reduce the number of “wake-ups” to minimum. This could be achieved if the PO of the eRelay UE is aligned with the PO of the eRemote UE. In such case, with only minimal addition in computation cycles, the eRelay UE monitors the Remote UE paging on the same PO it anyways receive and decode for itself. Furthermore, no extra ‘wakes-up’ are added for the eRelay UE regardless to the number of Remote UEs it needs to support.
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Figure 1: eRelay UE and eRemote UE paging alignment
Figure 1 illustrates relayed paging procedure, where the NW is paging the Remote UE ID on the aligned Relay UE and Remote UE PO. It is assumed here that Relay UE is e.g. a smartphone which is configured with IDRX and relatively frequent POs and the Remote UE is e.g. a WD configured with IDRX and less or equally frequent PO. Figure 1 could also apply for e.g. a WD configured with IeDRX but then the figure captures only the time where the WD has periodic POs according to the IeDRX configuration i.e. only the PTW.
IDRX PO alignment could be achieved as long as
· The IDRX cycle of the eRemote UE is equal or a multiplication of the Relay UE IDRX cycle
· The UE_ID used for PO offset calculation is replaced with a new ID which is common for the eRelay UE and the eRemote Ues
· nB value is common for eRemote UE and eRelay UE
The new ID could be based e.g. on the eRelay IMSI or a combination of the eRemote & the eRelay IMSI. 
IeDRX alignment could provide further power saving to the eRelay UE since it would monitor the eRemote UE PO only during the PTW. IeDRX PO alignment could be achieved as long as
· If the NW configured the Relay UE with IeDRX cycle it also configure the Remote UEs with IeDRX cycle which is equal or a multiplication of the Relay UE IeDRX cycle
· Paging Time Window length of the eRemote UE should be equal or longer then the Paging Time Window length of the eRelay UE if configured
· The UE_ID_H used for PTW_Start calculation is replaced with a new ID which is common for the eRelay UE and the eRemote UEs
The new ID could be based e.g. on the eRemote & the eRelay S-TMSI. 
Proposal 5: include the PO alignment solution in a TP for the SR

3	Conclusion
Proposal 1: Conditions to SA2 confirmation, RAN2 assume the NW maintains NAS layer association between eRelay UE and eRemote UE. 
Proposal 2: The Remote UE is not required to monitor the Uu channel for paging as long as the short range link is available
Proposal 3: The NW prior knowledge does not include the short range link level availability status between the eRemote UE and the eRelay UE unless a clear benefit to power consumption is demonstrated
Proposal 4: it is FFS if eRelay UE in RRC_CONNECTED is required to report on short range link level availability status changes while end-to-end relay bearer is not established.
Proposal 5: include the PO alignment solution in a TP for the SR
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