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1   Introduction
In RAN#71 meeting, the SI named “Further Enhancements LTE Device to Device, UE to Network Relays for IoT and Wearables” was agreed. One of the objectives is to study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture. In this paper, we present initial thoughts on how to support the requirements provided by SA1 [2] [3] in RAN3.
2   Discussion
In Rel 13 D2D relay, the Prose remote UE is invisible to EPC, since it does not perform attachment to EPC. And the EPC neither carry out authentication nor assign any EPC scope IDs to the Prose remote UE. Consequently, the Prose remote UE is not reachable from EPC side, e.g., the Prose remote UE can not be paged. Regarding QoS handling, the data packets for the Prose remote UE are carried via the EPS bearer for relay UE, implying that normal QoS handling at EPC is not supported for the Prose remote UE. And only PPPP (Prose Per Packet Priority) is utilized at UE and eNB to perform logical channel prioritization and resource scheduling. Besides, the service continuity is only considered by application layer without any specification efforts from 3GPP. In a word, the 3GPP operations, such as attach/detach, TAU, paging, service request, security related function, EPS session management, and service continuity, are not considered for R13 Prose remote UE.
When it comes to Rel14 feD2D, the requirements are changed. The SA1 requirements which might impact RAN3 are listed in the following table, and are analyzed one by one in the following sections. Besides requirement, we also introduce the idea of “trust relationship between Evolved Prose Remote and Evolved Prose Relay UE”, which is under discussion in RAN2.
	Cited from 22.115 
Requirement 1: Charging and Billing
The 3GPP core network shall be able to provide charging information for an Evolved ProSe Remote UE using a direct 3GPP communication or an Indirect 3GPP Communication independently of charging data of the other UEs, with following information:

-
Initiation/termination;

-
Duration and amount of data transmitted / received;

-
QoS, if via E-UTRAN (e.g. levels of availability, allocated resource);

-
Inter-operator communication;

-
Inter-operator signalling;

-
Identification of UEs involved;
-
Identification of E-UTRA or WLAN involved;
-
Timestamp when the connection mode changes.


	Cited from 22.278
Requirement 2: The 3GPP network shall be able to identify, authenticate, address and reach an Evolved ProSe Remote UE when it accesses the 3GPP network via an Indirect 3GPP Communication.

The 3GPP system shall enable emergency calls via the Evolved ProSe Relay UE in case that the Evolved ProSe Remote UE supports emergency calls.
Requirement 3: The 3GPP network shall be able to ensure service continuity when the Evolved ProSe Remote UE changes from a direct 3GPP communication to an Indirect 3GPP Communication and vice-versa.
Requirement 4: The 3GPP system shall be able to support QoS for a user traffic session even in Indirect 3GPP Communication using E-UTRA.
Requirement 5: An Evolved ProSe UE-to-Network Relay shall be able to relay data for a group of Evolved ProSe Remote UEs using ProSe Group Communications regardless of their group membership, if authorized by the 3GPP network.


Requirement 1: Charging and Billing
As listed in [3], to assist the charging operation, the EPC shall be able to provide the information whether the UE is using an indirect 3GPP communication through an Evolved Prose Relay UE or WLAN. To acquire this information, eNB is required to report the routing information of Evolved ProSe Remote UE connecting to EPC through Evolved Prose Relay UE/WLAN to MME.
Proposal 1: The routing information of Evolved ProSe Remote UE connecting to EPC through Evolved Prose Relay UE/WLAN should be reported to MME by eNB.
Requirement 2: Ability to identify/authenticate/address/reach an Evolved Prose Remote UE
First, like normal UE, the Evolved ProSe Remote UE is required to perform the EPC attachment procedure when it connects to the network. And normal authentication should be executed by EPC. The EPC will then assign an ID to the Evolved ProSe Remote UE, in order to address it later on. After the Evolved ProSe Remote UE transits to RRC_IDLE state, EPC shall be able to page it. Correspondingly, the Evolved ProSe Remote UE should support TAU when it moves around. To sum up, the normal NAS operations are required for Evolved ProSe Remote UE.
Among these NAS operations, most of them don’t demand functional amendments except paging. For paging, when the Evolved ProSe Remote UE in normal coverage or enhanced coverage comes to RRC_IDLE, they can directly receive the paging message from eNB and then connect to the network. While for the Evolved Prose remote UE out of coverage, it could not receive the paging message directly from eNB. Therefore, it is necessary to consider the paging message forwarding of the Evolved ProSe Remote UE via Evolved Prose Relay UE.
From the perspective of power efficiency, it is not practical for the Evolved Prose Relay UE to monitor all the paging messages broadcast by eNB and then forward the specific paging messages targeting to the connecting Evolved ProSe Remote UE via PC5. Some optimizations on paging message forwarding should be considered for the Evolved Prose Relay UE. For example, if the Evolved ProSe Remote UE and the connected Evolved Prose Relay UE are always stationary or moves together, the EPC may directly locate the Evolved ProSe Remote UE through its connected Evolved Prose Relay UE. In this way, the paging message should be enhanced to indicate the pair relationship between Evolved Prose Relay UE and Evolved ProSe Remote UE. 
Proposal 2: The paging scheme may require enhancement to improve the power efficiency of Evolved Prose Relay UE to forward the paging message to Evolved ProSe Remote UE via PC5.
Requirement 3: Service Continuity for Evolved Prose Remote UE
When the Evolved ProSe Remote UE moves around, it may perform path switch between Evolved ProSe Relay UE and eNB, Evolved ProSe Relay UE and Evolved ProSe Relay UE or it may perform handover from eNB to eNB with Evolved Prose Relay UE involved. Here we exemplify the HO procedure in addition with Evolved ProSe Remote UE - Evolved Prose Relay UE PC5 connection setup. Note that step 9 is only used to indicate that the Evolved ProSe Remote UE is connecting to EPC via Evolved Prose Relay UE.
In this figure, the Evolved Prose Remote UE is firstly connected to S-eNB, and finds itself moving into an Evolved ProSe Relay UE coverage, which happens to be served by another eNB (T-eNB). After receiving the sidelinkUEinformation message and Measurement Report message, the S-eNB may initiate the HO request in addition with the PC5 connection setup between the Evolved Prose Remote UE and Evolved Prose Relay UE. This combined procedure can have the Evolved Remote UE get served by Evolved Prose Relay UE as soon as possible.
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Fig. 1  HO procedure in addition with Evolved ProSe Remote UE and Evolved Prose Relay UE connection setup
Proposal 3: It might require additional consideration to support Evolved ProSe Remote UE and Evolved Prose Relay UE connection setup during HO procedure.
Requirement 4: QoS support for Evolved Prose Remote UE
To support individual QoS handling for each Evolved ProSe Remote UE, the EPS bearer for each Evolved ProSe Remote UE should be maintained and distinguishable at EPC. An illustrative figure is shown by Fig. 2. Note that from RAN3 point of view, this requirement may not impact any specification. The major work resides in RAN2 to support the data routing for Evolved Prose Remote UE at eNB and Evolved Prose Relay UE.
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Fig. 2 Illustration on EPS bearer for Evolved Prose Remote UE
Proposal 4: Distinguishable EPS bearer for each Evolved ProSe Remote UE should be maintained at EPC.
Requirement 5: Authorization
In Rel 13 D2D relay, only Prose relay UE is authorized at eNB to perform relaying, while Prose remote UE is not. For Rel13  ProSe remote UE, its authorization is only performed at Prose function. When it comes to Rel14, the Evolved Prose Remote UE maintains RRC connection with eNB, just as Evolved Prose Relay UE. It’s natural for eNB to control whether the Evolved ProSe Remote UE is allowed to utilize the air interface resources. Therefore, we propose to leave it as an open issue for further study.
Proposal 5: Whether to perform authorization to Evolved ProSe Remote UE at eNB is FFS.
Other aspect
In RAN2, a definition called “trust relationship between Evolved Prose Remote and Evolved Prose Relay UE” is under discussion in RAN2 [4]. This trust relationship is to allow Evolved Prose Remote UE to establish indirect 3GPP communication and Evolved Prose Relay UE to serve as an intermediary node. Such relationship could be defined in higher layer and some form of authorization would be performed at eNB. This falls into SA2 and RAN3 expertise.
Proposal 6: Trust relationship between Evolved Prose Remote and Evolved Prose Relay UE might need consideration in RAN3.
3   Conclusion
In this contribution, we have analyzed what shall be studied in RAN3 for feD2D SI. And here are the proposals:

Proposal 1: The routing information of Evolved ProSe Remote UE connecting to EPC through Evolved Prose Relay UE/WLAN should be reported to MME by eNB.
Proposal 2: The paging scheme may require enhancement to improve the power efficiency of Evolved Prose Relay UE to forward the paging message to Evolved ProSe Remote UE via PC5.
Proposal 3: It might require additional consideration to support Evolved ProSe Remote UE and Evolved Prose Relay UE connection setup during HO procedure.
Proposal 4: Distinguishable EPS bearer for each Evolved ProSe Remote UE should be maintained at EPC.
Proposal 5: Whether to perform authorization to Evolved ProSe Remote UE at eNB is FFS.
Proposal 6: Trust relationship between Evolved Prose Remote and Evolved Prose Relay UE might need consideration in RAN3.
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