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1 Introduction

RAN2 has agreed to take the requirements developed by SA1 into account when developing the study item on “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables”. In this contribution we present an analysis of some of the requirements which we think have the largest impact on RAN2. We think the SA1 requirements widen the scope of the RAN2 work.
2 Discussion
At SA1#74, SA1 discussed relaying in the context of ProSe. In [1][2] a new feature called “Indirect 3GPP Communication” is described. In this contribution we analyse the requirements developed by SA1. We focus on the requirements which could have an impact on RAN2 and which deviate from the discussion held in RAN2. As we believe the requirements related to charging [3] have very limited (if any) impact on RAN2, they are not included in this analysis.
2.1 General requirements

Indirect 3GPP Communication is a mode of communication which “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”. Based on the requirement “The Evolved ProSe Remote UE will be visible to and controlled by the 3GPP network when connected via an Evolved ProSe UE-to-Network Relay. The Evolved ProSe Remote UE can use Indirect 3GPP Communication either in E-UTRAN coverage or out of E-UTRAN coverage.” we note that RAN2 should also study the out of coverage scenario.
Proposal 1 A future work or study item should include the Out of coverage scenario.

Proposal 2 A future work or study item should include the In coverage scenario.

SA1 also requires the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay to be served by the same PLMN. This requirement is in line with the discussions in RAN2 and should not warrant any further discussion. However, which PLMN the Evolved ProSe Remote UE is served by when being out of coverage should be sorted out.
According to SA1 the connection between the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay “shall be able to use E-UTRA or WLAN”. While this technically does not preclude Bluetooth (or any other short-range technology) we assume SA1 had some reasons for not including Bluetooth. Furthermore, we expect this work to be very large in RAN, hence extending it further by including Bluetooth does not seem very useful.

Proposal 3 A future work or study item should, with respect to the radio technology connecting the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay, only include E-UTRA and WLAN.

2.2 Requirements related to authorization, security, and control

There are several requirements related to authorization, security, and control. Basically, there needs to be an authorization mechanism between the E-UTRAN and the Evolved ProSe UE-to-Network Relay and the E-UTRAN shall be able to enable and disable the relaying. We think this is in line with the discussion in RAN2 and also in line with the functionality in Rel-13. 
Also, the end-to-end confidentiality, integrity of data, regulatory requirements (e.g. lawful interception) must also be supported comparable to with the Evolved ProSe Remote UE access the 3GPP network using a direct 3GPP connection.
The requirement “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.” poses some new challenges compared to Rel-13. We think this requirement implies that there needs to be a proper control plane from the eNB to the Evolved ProSe Remote UE, something which is not present in Rel-13.

Proposal 4 A future work or study item should include the study of a control plane between the eNB and the Evolved ProSe Remote UE via the Evolved ProSe UE-to-Network Relay.

There are also requirements about the spectrum resources being used efficiently. We think this requirement is in line with the working procedures in RAN2.
2.3 Requirements related to application services
The following types of application services shall be supported according to SA1:

-
Real time user traffic session (e.g. Multimedia telephony and/or real time video)
-
Small data services (e.g CIoT, eMTC)

-
Data services (e.g. non-real time data)
We note that this scope is larger than the Rel-13 relaying service which was very much targeted towards relaying of VoIP. Emergency calls are also supported if the Evolved ProSe Remote UE supports it. We think this implies that all Evolved ProSe UE-to-Network Relays must support relaying of emergency calls. In all circumstances, the connection between the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay (which is the focus of RAN2) must be flexible enough to support all types of services including emergency calls.
Proposal 5 A future work or study item should include solutions which are flexible enough to support all types of services including emergency calls.

Service continuity between Indirect and direct 3GPP connections is also supported. We think that RAN2 has noticed the importance of supporting service continuity.

There is a requirement on QoS. “The 3GPP system shall be able to support QoS for a user traffic session even in Indirect 3GPP Communication using E-UTRA.” We assume that this implies some form of traffic differentiation as for example Emergency calls must be supported.
Proposal 6 A future work or study item should include how to provide QoS and associated differentiation.

SA1 requires that “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.” Interestingly, there are no requirements on the power consumption in the Evolved ProSe UE-to-Network Relay. Still, this impacts RAN2, as we think low power consumption was not prioritized in the Rel-13 relaying solution. 
Proposal 7 A future work or study item should include how to decrease the power consumption in the Evolved ProSe UE-to-Network Relay.

2.4 Requirements related to relay UE selection
SA1 has also developed requirements pertaining to relay UE selection. SA1 requires the system to support selection of Evolved ProSe UE-to-Network Relays both in case with the same and in the case of different ownership of the Evolved ProSe Remote UE. There is also a support for a pairing procedure, which should be viewed as an optimization of the selection procedure, in case the UEs have been previously connected.
Proposal 8 SA1 lists a couple of selection criteria: The relay UE identity, the capabilities of the relay UE, and which PLMN it connects to. They also note that this list is non-exhaustive, hence it is safe to assume that a relay UE selection procedure should be studied by RAN2 together with other groups (e.g. SA2 and CT1).A future work or study item should address how to select Evolved ProSe UE-to-Network Relay.

There are also requirements regarding preconfiguration of some parameters related to the relay UE selection.
2.5 Requirements summary and plan for the study item
We think the requirements developed by SA1 widen the scope of the work in RAN2 (and in other working groups as well). As RAN2 has agreed to take the SA1 requirements into account when deciding on better objectives for a work or study item, we think the only way forward is to have a study item in Rel-14 for this topic. This would be followed by a work item in Rel-15.

Proposal 9 The future work or study item should be a study item running for the whole of Release 14.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
A future work or study item should include the Out of coverage scenario.
Proposal 2
A future work or study item should include the In coverage scenario.
Proposal 3
A future work or study item should, with respect to the radio technology connecting the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay, only include E-UTRA and WLAN.
Proposal 4
A future work or study item should include the study of a control plane between the eNB and the Evolved ProSe Remote UE via the Evolved ProSe UE-to-Network Relay.
Proposal 5
A future work or study item should include solutions which are flexible enough to support all types of services including emergency calls.
Proposal 6
A future work or study item should include how to provide QoS and associated differentiation.
Proposal 7
A future work or study item should include how to decrease the power consumption in the Evolved ProSe UE-to-Network Relay.
Proposal 8
A future work or study item should address how to select Evolved ProSe UE-to-Network Relay.
Proposal 9
The future work or study item should be a study item running for the whole of Release 14.
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