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Abstract of the contribution: Support for device not using E-UTRA.
1
Discussion

1.1
CIoT reasoning

22.278 allows for an Evolved ProSe Remote UE to connect to a Evolved ProSe UE-to-Network Relay to access a 3GPP network using non 3GPP access e.g. WLAN.
	7B.1
Feature description
Indirect 3GPP Communication enables an Evolved ProSe Remote UE (e.g. wearable device, UE) to connect to the 3GPP network via an Evolved ProSe UE-to-Network Relay. The connection between the Evolved Prose Remote UE and the Evolved ProSe UE-to-Network Relay can use E-UTRA or WLAN. 


Table 1 – Reference from 3GPP TS 22.278
Such devices could be CIoT based

	7B.2
General Requirements for Indirect 3GPP Communication
The 3GPP systems shall support small data services (e,g, CIoT, eMTC) for an Evolved ProSe Remote UE when the Evolved ProSe Remote UE uses an Indirect 3GPP Communication.



Table 2 – Reference from 3GPP TS 22.278

As such there is a need to reduce complexity within the device

	7B.2
General Requirements for Indirect 3GPP Communication
The support of Indirect 3GPP Communication shall not lead to a significant increase of complexity of the Evolved Prose Remote UE compared to direct communication to 3GPP network.


Table 3 – Reference from 3GPP TS 22.278

CIoT devices do not have to support E-UTRA, infact they are allowed to support any of the following RATs (EC-GSM-IoT):

The support of 3GPP E-UTRA radio on a CIoT device increases the complexity and footprint of the device drastically and goes against the requirement in Table 3.  Furthermore the need to support E-UTRA would not support CIoT type devices that are implantable (e.g. pacemaker), patchable or ingestible
 by humans whereby data communicated from such a device needs to be secure to the server in the network As such it is proposed to make the following changes to the TR to allow for devices that do not support E-UTRA to use Indirect Communications.
1.2
Lack of coverage from the Remote UE
One of the purposes of the SID is to allow a Remote UE to obtain coverage when it would not otherwise do.  E.g. the Relay UE is in fringe coverage area and the Remote UE due to size physical size constraints is unable to get coverage e.g.watch has limited antenna space, the performance characteristics of the E-UTRA modem maybe not as good as the Relay UE.  
1.2.1
Car example

The Relay UE might be in a car / truck/ lorry cab etc and leveraging an on roof antenna where as the occupants of the car are in vehicle that has metallic shielding on the windows e.g. privacy screening, heat reflective coating etc.  Such window screening  have been shown to have 3dB for no window treatment, 6dB for commercial window film and 20.7 dB Aluminium foil affect on devices
. Abstract
. Below:
[image: image1.png]Abstract—This paper presents the characterization of Vehicle
Penetration Loss (VPL) at wireless communication frequencies
up to 6 GHz. VPL is evaluated both empirically and numerically
exploiting different automotive window coatings.

Ultra-wideband (UWB) radio channel measurements were
performed for the frequency range of 0.6—6.0 GHz inside an
industrial facility employing a modern hatchback passenger
car. Several realistic measurement scenarios were considered to
obtain large measurement data sets that were post-processed to
analyse directional penetration loss and channel delay charac-
teristics. Measured average VPL was estimated to 3 dB for no
window coating, 6.6 dB for commercial window film and 20.7
dB for windows covered with Aluminium metal foil. Full-wave
numerical simulations based on finite-difference time-domain
(FDTD) method were carried out at discrete frequencies of 900
and 1200 MHz for the assessment of VPL. The measured and
simulated results were found in close proximity of each other.
The results imply that the use of metallized automotive films can
adversely affect the communication of radio signals into vehicles.




1.2.2
Plane example

Another use case is a smartphone and wearable in a 787.  787 windows have properties that will significantly reduce a receivers ability to receive any signal.

In above situation, the Remote UE, even though it has E-UTRA capabilities should be considered to have none.

1.2.3
Limited Service State

The eRemote UE supports a limited number of E-UTRA bands and the band the eRemote UE can use Uu capabilities the RPLMN has rejected the UE’s request to use that RPLMN.  However the Relay UE supports more bands and is connected to an E-UTRA network that the eRemote UE HPLMN has a roaming agreement with.

2
Proposal

To support devices that only have the following interface available when they wish to use a Relay UE.

2.1.1
Control Plane

2.1.1.1
Control plane protocol stack in case of 3GPP access
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Figure 2.1.1.1-1: Control plane when PC5 is used

2.1.1.2
Control plane protocol stack in case of non-3GPP access
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Figure 2.1.1.2-1: Control plane when non-3GPP is used

2.2.2
User Plane

2.2.2.1
User plane protocol stack in case of 3GPP access
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Figure 2.2.2.1-1: User plane when PC5 is used

2.2.2.2
User plane protocol stack in case of non-3GPP access
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Figure 2.2.2.2-1: User plane when non-3GPP is used

PROPOSED CHANGES TO 23.733
4
Architectural considerations
4.1
Architectural assumptions and requirements
The following architecture assumptions are made for this study item:

-
The eRelay-UE is a Layer 2 relay and the eRemote-UE is visible to the network.

-
The eNB terminates the S1-MME and S1-U interfaces of the eRemote-UE.

-
The NAS signalling from the eRemote-UE is sent to MME using an Indirect 3GPP Communication via an eRelay-UE.
-
The PC5 user plane and LTE-Uu user plane of eRelay-UE are used to transport user data between eRemote-UE and core network.

-
This study does not impact Rel-13 ProSe UE-to-Network Relay operation.
-
This study does not address session continuity when
-
The eRemote UE switches between indirect 3GPP communications via a Layer 2 relay and a Layer 3 relay.

-
The eRemote-UE switches an indirect 3GPP connection between eRelay-UEs.
-
An eRelay-UE, which supports only Layer 2, does not serve Remote UEs.

-
A ProSe UE-to-Network Relay does not serve eRemote-UEs.

NOTE:
UE implementations may include both eRelay-UEs and ProSe UE-to-Network Relays.

-
The eRemote-UE has its own PDN Connections to the network handled by its own NAS signalling.

-
The eRelay-UE is in ECM-CONNECTED state when any eRemote-UE(s) served by this eRelay-UE is in ECM-CONNECTED state.

-
The eRemote-UE's E-RAB part of the EPS Bearer is adapted for relaying as defined in TR 36.746 [3].

-
The discovery method, i.e. via 3GPP or Non-3GPP access, the eRemote-UE uses to discover an eRelay-UE is up to UE implementation.
NOTE:
No enhancement for non-3GPP access is assumed for this study.
-
It is assumed that CIoT EPS Optimizations are supported since the NAS is terminated in the eRemote-UE it is transparent to eRelay-UE.

Editor's note:
Pending RAN's decision, impacts to support CIoT EPS Optimizations at system level are FFS.
The architecture needs to meet the following requirements:

-
The eRelay-UE provides support for both public safety and commercial scenarios and for regulatory requirements.
-
Support the scenarios where the eRemote-UE is in or out of the E-UTRAN coverage.

-
Support the scenarios where the eRemote-UE and eRelay-UE D2D connection is via a non-3GPP access.
-
Support the scenario where the eRemote-UE has no Uu capability.
NOTE:
This includes the case when the eRemote UE has Uu capability but it is operating in an out of coverage situation, or Limited Service State.
****NEXT CHANGE****
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:

1)
How does the network authorise whether a UE can act as an eRelay-UE?

2)
How does the network authorise whether the eRemote-UE can access the network through an eRelay-UE?

3)
How does the network authenticate the eRemote-UE through an eRelay-UEincluding the cases:

a)
 eRemote-UE attaches to the network via an eRelay-UE, as well as the eRemote-UE has already been authenticated by the network via Uu using existing mechanism and then switches to eRelay-UE path); and

b)
eRemote-UE has no Uu capabilities due to either having no physical RLC/MAC and below or the eRemote UE has no 3GPP coverage or is in Limited Service state
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.

� A paper “Is Implantables” a subset of “Wearables” dated April 28th 2017 can be found in ISO/IEC JTC 1/SC 41 N0064


� Characterization of Vehicle Penetration Loss at Wireless Communication Frequencies – The 8th European Conference on Antennas and Propagation” Virk, Haneda et al


� Characterization of Vehicle Penetration Loss at Wireless Communication Frequencies – The 8th European Conference on Antennas and Propagation” Virk, Haneda et al
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