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3
Justification

Currently, more and more low cost MTC devices appear in the consumer electronics market. Some of them are equipped with direct LTE access capability, but suffer from the related power consumption problem. Some of the MTC devices e.g., wearable devices, are often in proximity to a smart phone, and they may benefit from using the smart phone as a relay. These devices can employ D2D or other non-3GPP short-range communication technologies to access to the network via the relay.
The Enhancement to Proximity-based Services – Extensions (eProSe-Ext) WI introduced in Release 13 has introduced the ProSe UE-Network relay functionalities. However, this ProSe UE-Network relay functionality is so far restricted to public safety only. Moreover, it does not support management of the remote UEs for charging or security, QoS, session continuity, etc. Therefore, to enable the ProSe UE-Network relay functionality for commercial usage scenarios mentioned above, some aspects need to be improved:

-
Remote UE session continuity when the data path changes between Uu link and relay link;

-
Remote UE charging;
-
Remote UE UP and CP data security;
-
Remote UE QoS supporting, etc. 
Furthermore, the enhanced relay should be useable for both commercial and Public Safety services, whenever possible.
4
Objective

The SA2 objectives of this study are to identify and evaluate, based on the requirements defined in SA1 (see TS 22.278 as the outcome of the work item REAR) and on the progress of the RAN2 study on further enhancements to LTE Device to Device (D2D), UE to network relays for IoT (Internet of Things) and wearables, potential architecture enhancements needed to support the connection of a UE with UICC with the network via an Evolved ProSe UE-to-Network Relay, and determine which of the solutions can be adopted for normative work.

The study will cover cases where the connection between an Evolved ProSe Remote UE and Evolved ProSe UE-to-Network Relay using E-UTRA or Non-3GPP access technologies. The study will also cover the cases when the Evolved ProSe Remote UE is in E-UTRAN coverage, in enhanced coverage (e.g., via NB-IOT or Rel-13 MTC in CE mode), or out of E-UTRAN coverage. Non-3GPP access technologies between Evolved ProSe Remote UE and Evolved Prose UE-to-Network Relay are considered transparent (i.e., any specific enhancements to Non-3GPP access technologies is not part of this study).
The detailed objectives for SA2 are as follows:

-
Investigate and evaluate the necessary enhancements to the EPC to support a generic Layer 2 Evolved ProSe UE-to-Network Relay, including methods for the network to identify, authenticate, authorise, control, address, and reach an Evolved ProSe Remote UE via an Evolved ProSe UE-to-Network Relay UE.
-
Investigate and study the possibility of a common solution for the different access technologies for side-link connections, i.e., over LTE D2D connection or over non-3GPP access,
-
For E-UTRA access, investigate and study the possibility of a common solution for asymmetric UL/DL (i.e., in uplink via PC5 to an Evolved ProSe UE-to-Network Relay and in downlink via Uu directly) and symmetric UL/DL connections.
-
Investigate and study enhancements of the existing method to authorise a UE to act as an Evolved ProSe UE-to-Network Relay between an Evolved ProSe Remote UE and E-UTRAN.
-
Depending on the work in RAN2 (see TR 36.746), investigate and study impacts on the EPC to aid pairing between an Evolved ProSe Remote UE and an Evolved ProSe UE-to-Network Relay to allow for fast remote connectivity setup.
-
Investigate and evaluate the necessary enhancements to the Evolved ProSe UE-to-Network Relay discovery and selection procedure.
-
Investigate and study the support for service continuity.
-
Investigate and study the support for QoS in case of an Evolved ProSe Remote UE connecting to an Evolved ProSe UE-to-Network Relay using E-UTRA.
-
Investigate and study the necessary enhancements to support PS voice services via Evolved ProSe Relay UE in case the Evolved ProSe Remote UEs supports them.
-
Investigate and study the support for power consumption efficiency of Evolved ProSe Remote UEs.
-
Investigate and study the support of Evolved ProSe Remote UEs optimized for small data delivery and triggering, e.g., CIoT UEs. 

The study should not impact Rel-13 ProSe UE-to-Network Relay operation and it does not address the service continuity for the Remote UE moving between Rel-13 ProSe UE-to-Network Relay and the Evolved ProSe UE-to-Network Relay.  
The SA3 objective is to study requirement and solutions for the security when an Evolved ProSe Remote UE connecting to the network via an Evolved ProSe UE-to-Network Relay, also including analysis and investigation preliminary threats to the system.

The detailed objectives for SA3 are as follows:
· Investigate and study the security impacts of the SA2 work including authentication mechanisms for Evolved ProSe Remote UE, authorisation of the Evolved ProSe UE-to-Network Relay and the Evolved ProSe Remote UE, the discovery of the Evolved ProSe UE-to-Network Relay, both symmetric and asymmetric connections and service continuity
· Investigate and evaluate the support of security context establishment between an Evolved ProSe Remote UE and network for UP and CP.
· Investigate and evaluate enhancement to establish secure communication between and Evolved ProSe Remote UE and UE-to-Network relay that have not been identified in Clause 6.7 of TS 33.303. 
· Investigate and evaluate the key issues and potential requirements to support secure provisioning of UE-to-Network relay.
A single SA3 TR is proposed to capture the output of this study. The complete or partial conclusions of this study will form the basis for the normative work and/or for any further study.  
5
Service Aspects

None identified.

6
MMI-Aspects

None identified.

7
Charging Aspects

Any necessary charging aspects will be undertaken by SA5 with support from SA2.
8
Security Aspects

SA3 will consider the security aspects for 3GPP indirect communication.
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Expected Output and Time scale

	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	23.7xx
	Study on architecture enhancements to ProSe UE-to-Network Relay
	SA WG2
	
	SA#76 (June 2017)
	SA#77 (September 2017)
	

	33.XXX
	Study on security aspect of architecture enhancements to ProSe UE-to-Network Relay
	SA WG3
	
	SA#78  
(December 2017)
	SA#79 
(March 2018)
	

	Affected existing specifications *
[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments
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