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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is the Technical Report for the study item "Study on architecture enhancements to ProSe UE-to-Network Relay". Its objective is to study and evaluate potential architecture enhancements needed to support the connection of an Evolved ProSe Remote UE with UICC with the network via an Evolved ProSe UE-to-Network Relay using E-UTRA (in coverage, in enhanced coverage or out of coverage) or Non-3GPP access technologies (enhancements to Non-3GPP access technologies are not part of this study).
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".
[3]
3GPP TR 36.746: "Study on further enhancements to LTE Device to Device (D2D), User Equipment (UE) to network relays for Internet of Things (IoT) and wearables".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].




eRelay-UE: a Layer 2 relay in which a UE supports Indirect 3GPP Communication between an eRemote-UE and the 3GPP network, using E-UTRA, WLAN or Bluetooth between the eRemote-UE and the relay.
eRemote-UE: a UE that is connected to a network using an Indirect 3GPP Communication.
Indirect 3GPP Communication: The signalling and communication between a UE and 3GPP network, where there is an eRelay-UE between the eRemote-UE and the 3GPP network.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
Abbreviation format (EW)

<ACRONYM>
<Explanation>


4
Architectural considerations
4.1
Architectural assumptions and requirements
Editor's note:
This clause will document any architectural assumptions and requirements for architecture enhancements to ProSe UE-to-Network Relay.
The following architecture assumptions are made for this study item:

-
The eRelay-UE is a Layer 2 relay.
-  
The NAS signaling from the eRemote-UE is sent to MME using an Indirect 3GPP Communication via an eRelay-UE. On the eNB, each eRemote-UE has an associated S1-MME interface.

-  
The PC5 user plane and LTE-Uu user plane of eRelay-UE are used to transport user data between eRemote-UE and core network.
NOTE: 
The user plane and control plane protocol stack of layer 2 relay is documented in TR 36.746 [3].
5
Key issues

5.1
Key Issue #1: Authentication and Authorisation for Indirect 3GPP Communication
5.1.1
General description
Based on the authentication and authorisation requirements on indirect 3GPP communication as specified in TS 22.278 [2], when an eRemote-UE accesses the network indirectly via an eRelay-UE, the following issues shall be considered:

-
How does the network authorise whether a UE can act as an eRelay-UE?

-
How does the network authorise whether the eRemote-UE can access the network through an eRelay-UE?

-
How does the network authenticate the eRemote-UE through an eRelay-UE (including the cases eRemote-UE attaches to network via eRelay-UE, as well as UE is already authenticated by the network via Uu using existing mechanism and then switches to eRelay-UE path)?

NOTE 1:
The eRelay-UE is a Layer-2 relay, thus the network shall establish and maintain the contexts of eRemote-UE, including NAS context, AS context, and other contexts in network entities. 

NOTE 2:
Bullet 3 is related to authentication and may require SA3 input depending on the solution.

5.2
Key Issue #2: eRelay-UE Discovery and Selection 
5.2.1
General description

To satisfy the requirements for the eRelay-UE Discovery and Selection the following aspects need to be studied:

- 
Whether and how open discovery (e.g. without trust relationship) and restricted discovery (e.g. with trust relationship) can be supported;

-
Whether and how Model A and Model B discovery can be supported;

-
Which parameters should be used for eRelay-UE Discovery;
-
Which parameters should be configured in the eRemote-UE and eRelay-UE in order to support eRelay-UE Discovery and Selection.

-
Whether and how prior association between eRemote UE and eRelay-UE can enhance the discovery and selection.
5.3
Key Issue #3: Enhancements to Connection Setup between an eRemote-UE and an eRelay-UE 
5.3.1
General description

Fast connection setup between an eRelay-UE and an eRemote-UE is part of the service requirements, and pairing has been suggested as a mean to achieve fast connection setup. When developing solutions for fast connection setup the following should be considered:
-
Whether and how to enhance the connection setup, with or without prior association.
-
Whether the association between the eRemote-UE and eRelay-UE is provided with the aid of EPC.

-
Whether prior association is only used for private Relay Networks i.e. a network that consists of devices that has a specific trust relation with each other (e.g. same owner’s Smartphone and Smartwatch, or a group of UEs belonging to same company). 
NOTE:
The term “association” replaces the SA1 term “pairing” in the service requirements, since this is SA2 understanding of the meaning of “pairing”




5.4
Key Issue #4: EPS Bearer Support for Indirect Communication
5.4.1
General description

To support QoS for indirect 3GPP communication, the following key aspects need to be addressed:
-
How to handle eRemote-UE using different PDN connection than the ones used by eRelay-UE?

-
Dedicated bearers (non-GBR or GBR) can be created for QoS differentiation for PDN connections, for which a default bearer exists. This requirement must be possible for eRemote-UE.

-
ARP used for admission/congestion control by eNB. How is admission control performed for eRemoteUE?

-
Verify if existing QoS parameters are appropriate for eRemote-UE over PC5 interface (e.g., what is the role of PPPP between eRelay-UE and eRemote-UE, and what is the relation with QCI?).
-
Determine if there is any impact toward PCC for Remote UE authorization and policy decision (and corresponding solution).

5.5
Key Issue #5: Path Switch and Service Continuity

5.5.1
General description

To achieve battery efficiency and, in general, more flexibility (e.g., mobility), the eRemote-UE should be able to support the change from a direct path to an indirect path to the network, and vice-versa (including eRemote-UE and eRelay-UE under the same eNB or different eNBs).
In order to support the above, the following aspects need to be studied:
-
Service continuity during path switch between Uu link and relay link.
6
Solutions

Editor's note:
This clause will contain solutions for the identified key issues.

6.1
Solutions to key issue 1

6.1.1
Solution X
6.1.1.1
Description

6.1.1.2
Impact analysis

6.1.1.3
Evaluation

7
Overall evaluation

Editor's note:
This clause will contain the evaluation of the identified solutions for every key issue.

8
Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the work item activities.

Annex A:
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2016-11
	SA2#118
	-
	-
	-
	TR skeleton (approved in S2-167003)
	-
	0.0.0

	2016-11
	SA2#118
	-
	-
	-
	Inclusion of documents agreed in SA2#118: S2-167004, S2-167005, S2-167006, S2-167199, S2-167008
	0.0.0
	0.1.0

	2016-12
	
	
	
	
	MCC addition of TR number
	0.1.0
	0.1.1

	2017-01
	SA2#118bis
	-
	-
	-
	Inclusion of documents agreed in SA2#118bis: S2-170395, S2-170399, S2-170400, S2-170636, S2-170637
	0.1.1
	0.2.0


