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1 Introduction

In the SID proposal [1], one objective for FeD2D study is as follows:
b. Investigate potential impacts to protocol stack, procedure and signaling 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.
In this contribution, we discuss the procedure of Relay UE authorization and Remote UE authorization and provide our proposals correspondingly. 
2 Discussion on Authorization for Relay UE

In previous release, there were two types of Relay introduced, one was the R10 RN which could be regarded as an eNB from UE perspective, and UE connects to the RN via Uu interface; the other was the R13 ProSe UE-to-Network Relay which could be regarded as an UE, and the Remote UE could connect to the Relay UE 
In R10, when the RN was introduced, the authorization for the RN is performed during attaches, and the procedure is as follows:
During the attach procedure, the EPC checks if the RN is authorised for relay operation; only if the RN is authorised, the EPC accepts the attach and sets up a context with the DeNB; otherwise the EPC rejects the attach.
In R13, only when there is request from Remote UE, the Relay UE indicates to the eNB that it is a Relay UE, and would like to perform the Relay operation, and the procedure is as follows, and whether the UE is authorized to act as Relay UE has also been supported.
After receiving a layer-2 link establishment request or TMGI monitoring request (upper layer message) [62] from the Remote UE, the ProSe UE-to-Network Relay indicates to the eNB that it is a ProSe UE-to-Network Relay and intends to perform ProSe UE-to-Network Relay sidelink communication. The eNB may provide resources for ProSe UE-to-Network Relay communication.
And in R14, the evolved ProSe UE-to-Network Relay UE is introduced for relaying the information from some specific Remote UE, e.g. wearable device, and both authorized spectrum and ISM could be used for the link between the Relay UE and Remote UE. When the authorized spectrum, e.g. the spectrum owned by operator, is used, Relay UE authorization is needed from operator resource allocation perspective. Some Relay UE may be authorized for using the operator spectrum, but some Relay UE may not be able to use the corresponding resource.
Besides, based on existing agreements, the evolved ProSe UE-to-Network Relay UE is a L2 Relay, which should be visible from serving cell perspective; therefore, it’s also quite easy to allow the serving cell to check the authorization with the Core Network.

Observation 1: The authorization for the evolved ProSe UE-to-Network Relay is necessary and feasible at least for PC5. 
Based on R13 procedure, the resource pool for Relay UE could be allocated by system information or dedicated signaling. In our understanding, both mechanisms could be reused. If there is resource pool allocated by system information, it means the authorization is not needed for the network, and all Relay capable UE is allowed to use the resources allocated; but if there is no resource pool allocated by system information, it means the per UE authorization is needed, and dedicated signaling will be used for the PC5 resource allocation.

Observation 2: The R13 resource allocation could be reused to implicitly indicate whether the per UE authorization is required or not.

For the evolved ProSe UE-to-Network Relay authorization, there are two possible ways for Relay UE authorization:
Option 1: Sending the Relay indication during RRC Connection Establishment Procedure when attach (as R10 RN)
For this option as indicated in Figure 1, the relay indication is sent by the Relay UE Msg5 when performing attach to the network. Then whether the Relay UE is allowed to use the authorized spectrum could be checked by the core network and the corresponding result will be sent back to the eNB. 
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Figure 1. Option 1 for Relay UE Authorization
With this option, whether the UE could act as a Relay UE will be checked and confirmed when attaching, and corresponding resource could be used by the Relay UE whenever it is needed. When the Remote UE would like to establish a connection via Relay UE, the Relay UE could clearly know whether the connection establishment via the Relay UE will be allowed or not.

Option 2: Sending the Relay indication via SidelinkUEInformation (as R13 ProSe UE-to-Network Relay)
For this option as indicated in Figure 2, the relay indication is sent by the Relay UE via SidelinkUEInformation after the connection for the Relay UE is established and authorized information is sent from MME. Then whether the Relay UE is allowed to use the authorized spectrum has already been checked with Relay UE indication brought in NAS signaling. 
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Figure 2. Option 2 for Relay UE Authorization
With this option, whether the UE could act as a Relay UE could also be checked and confirmed when needed, e.g. performing attach or service request.
It’s quite difficult to compare the above two solutions, however, considering the consistence between R13 ProSe UE-to-Network Relay and R14 evolved ProSe UE-to-Network Relay, we slightly prefer the second option, therefore, 
Proposal 1: It’s proposed to reuse the R13 ProSe UE-to-Network Relay authorization procedure for R14 evolved ProSe UE-to-Network Relay.
When the Relay UE is confirmed by the network that this UE could act as an evolved ProSe UE-to-Network Relay UE, it can start monitoring the message from Remote UE for connection establishment between Relay UE and Remote UE. And after there is message received from Remote UE, the corresponding association information should be checked by higher layer based on stored information or even by user of Relay UE directly.

Proposal 2: Whether the Remote UE could be linked by the Relay UE needs to be checked by higher layer or even by users of Relay UE.
3 Conclusions:

In this contribution, we discuss the authorization issue for Relay UE, and corresponding observations are obtained and our proposal is provided: 
Observation 1: The authorization for the evolved ProSe UE-to-Network Relay is necessary and feasible at least for PC5. 
Observation 2: The R13 resource allocation could be reused to implicitly indicate whether the per UE authorization is required or not.

Proposal 1: It’s proposed to reuse the R13 ProSe UE-to-Network Relay authorization procedure for R14 evolved ProSe UE-to-Network Relay.
Proposal 2: Whether the Remote UE could be linked by the Relay UE needs to be checked by higher layer or even by users of Relay UE.
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