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1 Introduction

The WID [1] for FeD2D includes the following objective:

	i. Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network Relay UE. [RAN2]

a. Study the possibility of  a common solution supporting the following use cases:[RAN2]

i. UE to network relaying over non-3GPP access (Bluetooth/WiFi). 

ii. UE to network relaying over LTE sidelink. 

iii. Unidirectional and bidirectional UE to network relay.
b. Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple evolved Remote UEs via an evolved ProSe UE-to-Network Relay UE.[RAN2] 

c. Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [RAN2, RAN3]. 


The Evolved UE-to-Network Relay targets a wide range of use cases and scenarios [2], the requirements will vary as different KPIs may be of greatest importance. In this contribution, we will present relevant KPIs and basic requirement needed to support the relaying.
2 Discussion
Based on the WID, several requirements are obtained
-
Multiple Evolved ProSe Remote UEs shall be able to simultaneously connect to and use the same Evolved ProSe UE-to-Network Relay.
-
Service continuity shall be ensured when switching between the cellular link and the relay link or between two relay links.
-
End-to-end security between network and Evolved ProSe Remote UE that is transparent to the Evolved Prose UE-to-Network Relay need to be ensured.

The legacy relay solutions have either operated OTT with WiFi tethering or Bluetooth, or using the Rel-13 ProSe UE-to-Network Relay. Both OTT operation and Rel-13 relaying pose limitations to the operation that the FeD2D WID [1] aims to overcome. As the target of the WID states that the solution should encompass a generic solution including both 3GPP and non-3GPP technologies, the limitations of both solutions should be addressed.
Observation 1 A generic relay solution including both 3GPP and non-3GPP technologies need to address the shortcomings of all involved RATs.

2.1 Legacy non-3GPP relaying
For relaying based on legacy non-3GPP technologies such as WiFi or Bluetooth, the Remote UE associates to the non-3GPP Relay UE based on application layer configurations. As the association between the non-3GPP Relay UE and the Remote UE is performed manually by the user, the trust between the UEs is implicitly assumed; the user knows whom the non-3GPP Relay UE and the Remote UE belong to and authorizes both UEs to use the relaying functionality.
Observation 2 For non-3GPP relays the trust between the UEs is implicitly assumed.
Additionally, the traffic from the Remote UE is terminated in the application layer of the non-3GPP Relay UE, which is then forwarded to the network, by the application layer of the non-3GPP Relay UE. Thus, the traffic from the Remote UE is indistinguishable from the traffic generated by the non-3GPP Relay UE and the Remote UE is invisible to the network. This means that the network is unable to page the Remote UE or provide differentiated QoS or traffic charging to the non-3GPP Relay UE and the Remote UE.
Observation 3 For legacy non-3GPP relays the Remote UE is invisible to the network and its traffic is indistinguishable from non-3GPP Relay UE traffic.

The non-3GPP technologies typically operate in the un-licensed bands, which imply that any communication between them is inherently best effort; if there is congestion, the throughput reduces and there can be no guaranteed QoS on the sidelink.
2.2 Rel-13 ProSe UE-to-Network relaying

The Rel-13 ProSe relaying is limited to public safety UEs which, after discovery, can establish a ProSe UE-to-Network Relay. As the Rel-13 relaying is restricted to public safety applications where both the Remote UE and the ProSe Relay UE is preconfigured with authentication, any configured ProSe Remote UE were allowed to connect to any configured ProSe UE-to-Network Relay UE with proper affiliation. 
Observation 4 For Rel-13 ProSe UE-to-Network Relay UEs the trust between the UEs is implicitly assumed as it is limited to public safety UEs with preconfigured affiliations.

Additionally, the public safety ProSe UE-to-Network Relay UE was optimized to extend coverage to remote regions in emergencies, where the expectation of performance is very different compared to the anticipated commercial relay use cases of the FeD2D relay. For the public safety applications, the most important requirements are availability and reliability, whereas throughput, latency, and battery consumption are of secondary importance. For commercial applications, the KPIs are likely different compared to public safety applications and the design of the public safety ProSe D2D communication is unlikely suited for fulfilling the KPIs of the commercial use cases.
Observation 5 The performance of the Rel-13 ProSe UE-to-Network Relay is designed for public safety use cases and is not optimized for commercial use cases.
2.3 Requirement for generic Layer 2 UE to network relay

As described in the previous section, both the legacy non-3GPP relays and the Rel-13 ProSe UE-to-Network Relays pose significant restrictions that need to be addressed. In addition to this, the extended use cases envisioned for the Evolved ProSe UE-to-Network Relay span a much wider scope than any of the legacy solutions covered. As it can no longer be assumed that the user preconfigures or manually authenticates the evolved Remote UE and the Evolved ProSe UE-to-Network Relay it is necessary that the network performs this task and maintains full control of the association between them. In order to achieve this, the Evolved ProSe Remote UE need to be visible to the network and should be reachable through the relay.
Proposal 1 The Evolved ProSe Remote UE should be visible and reachable by the network through the relay.

The Evolved ProSe UE-to-Network Relay can have ongoing traffic to the network unrelated to the relayed traffic from the Evolved ProSe Remote UEs. In Rel-13 ProSe UE-to-Network relaying it is possible to distinguish between the traffic originating from the Remote UE and the UE-to-Network Relay UE in the core network, which allows for differentiated charging alternatives. However, as there is no distinction between the traffic in the RAN it is not possible to provide differentiated QoS to the Remote UE and the Prose UE-to-Network Relay UE.
In the SA1 requirements for the Indirect 3GPP Communication [3] it is stated that:
	The 3GPP system shall be able to support QoS for a user traffic session even in Indirect 3GPP Communication using E-UTRA.


In order to achieve the QoS provision on both the sidelink and the cellular link, it will be necessary to distinguish which traffic originates from the evolved Remote UE and which originates from the Evolved ProSe UE-to-Network Relay.
Proposal 2 The traffic to and from the Evolved ProSe Remote UE should be distinguishable in the eNB from the traffic to and from the Evolved ProSe UE-to-Network Relay.
It is FFS if it should be possible to differentiate traffic originating from different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay.
Proposal 3 RAN2 to discuss and decide whether traffic from originating from different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay shall be distinguishable in the eNB.

Additionally, SA1 states further that [3].
	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.
The use of Indirect 3GPP Communication should typically lead to a decrease in power consumption and shall not lead to an increase in power consumption at the Evolved ProSe Remote UE when compared to the Evolved ProSe Remote UE using the direct 3GPP communication for the same traffic.


There are several alternative solutions for the Indirect 3GPP communication described in the SID which aims to reduce the cost of the evolved Remote UE by leveraging on a parallel existing technology (non-3GPP) or a simplified hardware (unidirectional or eMTC/NB-IoT) for the sidelink compared to using a full-fledged Uu link on the sidelink. 
Apart from the considerations for the Evolved ProSe Remote UE, the impact on the Evolved ProSe UE-to-Network Relay must also be taken into account. For instance, a user employing both an Evolved ProSe Remote UE and an Evolved ProSe UE-to-Network Relay would not expect the relaying to increase the battery consumption of the Evolved ProSe UE-to-Network Relay significantly.
Proposal 4 The power consumption of Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay should be minimized.

Regarding complexity and battery consumption, it is important to consider the impact on the Evolved ProSe UE-to-Network Relay and the network. For instance, if the complexity of the Evolved ProSe Remote UE is reduced, some capabilities or functionalities will be removed, e.g. using unidirectional communication, which will necessitate a more complex procedure to circumvent the restrictions posed by the simplified complexity in the Evolved ProSe Remote UE. 
Similarly, if the relaying solution is based on a non-3GPP technology, the complexity of not only the Evolved ProSe Remote UE but also the Evolved UE-to-Network Relay and the network will be impacted as multiple RATs need to be coordinated.

Proposal 5 The impact of the relaying solution on the device complexity of the Evolved ProSe UE-to-Network Relay and the Evolved ProSe Remote UE should be minimized.

Another aspect that needs to be considered is the impact on the signalling for the defined scenarios, use cases, and traffic models. Depending on the relaying solution, the amount of control signals required to setup, manage, or release the relay link may differ over both PC5 and LTE-Uu, which will impact the performance and latency of the system.
Proposal 6 The impact of the relaying solution on the signalling between the UEs as well as between the network and the UEs should be minimized
Based on these proposals there is a text proposal in section 3 which RAN2 should agree to.
Proposal 7 RAN2 to agree to add the text proposal to the TR.
3 Text Proposal
4 Solution requirements
The purpose of this section is to present the requirements on the relaying solution.

4.1 Requirement 1 – Visibility and reachability

The Evolved ProSe Remote UE shall be visible and reachable by the network. This implies that when the Evolved ProSe Remote UE is in RRC_CONNECTED there is a control plane context in the AS between the eNB and the Evolved ProSe Remote UE. When the Evolved ProSe Remote UE is in RRC_IDLE there is a control plane context between the MME and the Evolved ProSe Remote UE.
4.2 Requirement 2 – Traffic differentiation
The eNB shall be capable of distinguishing traffic originating from the Evolved ProSe UE-to-Network Relay and traffic originating from Evolved ProSe Remote UEs connected to the Evolved ProSe UE-to-Network Relay. 

Editor’s note: It is FFS whether the eNB shall be capable of distinguishing traffic originating from different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay.

4.3 Requirement 3 – Power consumption
Under the defined scenarios, use cases, and traffic models the impact of the relaying solution on power consumption in the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay shall be minimized.

4.4 Requirement 4 – Device complexity
Under the defined scenarios, use cases, and traffic models the impact of the relaying solution on complexity in the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay shall be minimized.

4.5 Requirement 5 – Efficient signalling

Under the defined scenarios, use cases, and traffic models, the signalling (e.g. messages and procedures) shall facilitate efficient operation (e.g. setup, management, release). This includes signalling over both PC5 and Uu.

Editor’s note: Further requirements are FFS.

5 Conclusion

In section 2 we made the following observations:
Observation 1
A generic relay solution including both 3GPP and non-3GPP technologies need to address the shortcomings of all involved RATs.
Observation 2
For non-3GPP relays the trust between the UEs is implicitly assumed.
Observation 3
For legacy non-3GPP relays the Remote UE is invisible to the network and its traffic is indistinguishable from non-3GPP Relay UE traffic.
Observation 4
For Rel-13 ProSe UE-to-Network Relay UEs the trust between the UEs is implicitly assumed as it is limited to public safety UEs with preconfigured affiliations.
Observation 5
The performance of the Rel-13 ProSe UE-to-Network Relay is designed for public safety use cases and is not optimized for commercial use cases.


Based on the discussion in section 2 we propose the following:
Proposal 1
The Evolved ProSe Remote UE should be visible and reachable by the network through the relay.
Proposal 2
The traffic to and from the Evolved ProSe Remote UE should be distinguishable in the eNB from the traffic to and from the Evolved ProSe UE-to-Network Relay.
Proposal 3
RAN2 to discuss and decide whether traffic from originating from different Evolved ProSe Remote UEs connected to the same Evolved ProSe UE-to-Network Relay shall be distinguishable in the eNB.
Proposal 4
The power consumption of Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay should be minimized.
Proposal 5
The impact of the relaying solution on the device complexity of the Evolved ProSe UE-to-Network Relay and the Evolved ProSe Remote UE should be minimized.
Proposal 6
The impact of the relaying solution on the signalling between the UEs as well as between the network and the UEs should be minimized
Proposal 7
RAN2 to agree to add the text proposal to the TR.
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