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1. Introduction

RAN#72 revised the SID[1] for supporting wearables and the primary objective of the study is to address power efficiency for evolved Remote UEs (e.g. wearable devices).  The study item will study following coverage scenarios: 

Scenario1: Evolved Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage. 

Scenario2: Evolved ProSe UE-to-Network Relay UE has a Uu connection to the eNB and evolved Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via NB-IOT or Rel-13 MTC in CE mode).

Scenario3: Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN. 
One objective is to study a generic UE-to-Network Relay architecture to support following use cases: 

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

2. UE to network relaying over LTE sidelink. 

3. Unidirectional and bidirectional UE to network relay.
A connection setup procedure should consider above scenarios and use cases for protocol and radio bearer configuration to fulfil the requirements of UE-to-Network Relay functionality for both control plane and user plane. In this contribution, we provide our considerations on designing a feasible connection setup procedure. 
2. Discussion

In RAN2#93bis, RAN2 concluded that for different routing models for control plane and user plane will be studied. In this contribution, we focus on routing path to control plane, especially to connection setup, and assume that bidirectional relaying is in place since bidirectional relaying provides better energy consumption performance thanks to making use of better radio channel to the relay UE compared to the radio channel to the eNB, i.e. wearable is usually close to relay UE. There are two options for routing the control plane signalling:

Option1: Control plane signalling will go through Uu interface, i.e. cellular link.
Option2: Control plane signalling will go through D2D connection, i.e. relay link, and be relayed by other UE

For Scenario1, both Option1 and Option2 can be used for forwarding control signalling between remote UE and eNB. Option1 could reuse all legacy design. On the other hand, Option2 could save power of remote UE but may waste some resource due to occupy resource of relay link. For Scenario2, both Option1 and Option2 can be used. Option1 could simply use legacy connection setup procedure designed for BL UE or NB-IoT UE. Option2 results in better power efficiency and resource efficiency since remote UE may perform transmission with relay UE with less repetitions (or no repetition) given it is in enhanced coverage to the eNB. Regarding to Scenario3, the only way to establish RRC connection is applying Option2. In a sense, Option2 is beneficial in terms of power efficiency and resource efficiency to Scenario2 and is an imperative solution to Scenario3. 
Observation: the Option2 should be a baseline routing solution for at least Scenario2 and Scenario3, while the Option 1 should be considered at least in Scenario 1. 

In addition to normal UE, the SID specifies the remote UE could be NB-IoT UE or BL UE. The RRC connection establishment procedure is well designed for these types of UEs, it would be better to reuse legacy procedure(s) as much as possible for system complexity consideration. Hence, we propose to reuse legacy RRC connection establishment procedure as a starting point for designing connection setup procedure for remote UE. For Option1, there should be no concern for reusing legacy RRC connection establishment procedure. For Option2, since the relay UE will need to forward the control signalling from remote UEs to eNB, there will be a new mechanism introduced to the relay UE and the eNB for such new behaviour, while impact to remote UE would be limited.
Proposal 1: RAN2 is suggested to consider legacy RRC connection establishment procedure as starting point for designing connection setup procedure for remote UE, regardless control signaling routing path.
In addition, when a UE performs RRC connection establishment procedure, the eNB can provide RadioResourceConfigDedicated for configuring UE’s protocol stack in RRCConnectionSetup. After the connection is established, the eNB can also reconfigure the UE in any time if there is a need. In our view, it will be beneficial for eNB to have capability for configuring remote UE in the new relay architecture, although the relay architecture in rel-13does not allow this. For instance, in one aspect, if the eNB has such capability, the eNB will be capable to allocate PC5 radio resource configuration to a remote UE through dedicated signalling. By this way, eNB can achieve load distribution and QoS on PC5 interface. In another aspect, such capability could also help eNB to reuse legacy layer-2 security mechanism on the remote UE. Without such capability, the transmission between the eNB and the remote UE may need to rely on pre-configuration or UE implementation even for commercial case. Therefore, we propose that the eNB should be capable to configure a remote UE while the remote UE becomes visible to the eNB.
Proposal 2: eNB is capable to configure a remote UE while the remote UE becomes visible to the eNB.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: RAN2 is suggested to consider legacy RRC connection establishment procedure as starting point for designing connection setup procedure for remote UE, regardless control signaling routing path.

Proposal 2: eNB is capable to configure a remote UE while the remote UE becomes visible to the eNB.
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