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1	Introduction
During RAN#72 meeting a revised SI for “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables” was approved in [1]. Its goal is to “study enhancements to Prose UE-to-network relaying and to the LTE D2D framework for commercial and public safety applications such as wearable devices” and one of the main objectives of RAN2 is to “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.” Since evolved relay is supposed to operate at Layer 2 it suggests that even though the traffic between Remote UE and eNB will traverse through Relay UE, there will be a direct logical connection established between Remote UE and eNB as opposed to the relaying framework specified in Rel-13. In this contribution we analyze the procedure of connection establishment between Remote UE and eNB.
2	Connection establishment procedure
Figure 1 presents the overall procedure of connection establishment between Remote UE and eNB for data relaying.


Figure 1 Connection establishment between Remote UE and eNB procedure
The following steps can be distinguished:
1. Pairing information provisioning in the Remote UE and Relay UE – Core Network provides UE with the information about the associations between Remote UE and Relay UE. Both Remote UE and Relay UE know which UEs are allowed to request and establish one-to-one sidelink communication for relaying purposes. The information provided by the CN can be e.g. Relay/Remote UE ID(s) or Relay Service Code.
2. UE-to-NW relay discovery – UEs are using relay discovery procedure to identify the Relay UEs or Remote UEs eligible for relaying operation. 
3. One-to-one sidelink communication connection establishment – sidelink communications connection for data relaying is established between Relay UE and Remote UE.
4. Relay UE establishes a connection with eNB and CN for the sake of data relaying. If Relay UE is already in RRC Connected than only relay bearer establishment is required.
5. Remote UE establishes a connection with eNB and CN. This step can be performed either via Relay or directly with the eNB.
Proposal 1: Capture in the TR the connection establishment procedure depicted on Figure 1 and described above.
We discussed about pairing in [2] and in this paper we would like to focus on subsequent steps of connection establishment between Remote UE and the network via Relay UE.
3	Pre-conditions for UE-to-NW Relay Discovery
In Rel-13 relaying framework a certain AS layer conditions had to be met before the UEs could engage in relay discovery:
1. For Relay UE and for in coverage Remote UE their measured RSRP need to meet threshold conditions signaled by the eNB.
2. Relay UE and Remote UE need to be configured with the set of resources they can use for relay related sidelink communications.
First condition is used by the network to allow or disallow relay operation in a certain area of the cell, e.g. relaying could be disallowed in the area close to the cell centre where Remote UE can communicate with the eNB using limited Tx power and we think it is also applicable to Rel-14 framework. 
Proposal 2: The network should have a possibility to allow/disallow relay operation in a certain area of the cell for Rel-14 UE-to-Network relay framework. RSRP based thresholds can be used for that purpose similarly as in Rel-13 UE-to-NW relay operation.
It has to be noted that for wearable devices the most important rationale for using relay instead of direct 3GPP communication are potential power consumption savings, which may be achieved even when measured RSRP is high. This leads to a conclusion that such threshold for commercial use cases should be different from that of the coverage-driven Public Safety use cases.
Second condition mentioned above is a pre-requisite for any sidelink operation to take place and we believe it is natural to keep it. Moreover we believe that current resources configuration rules should be kept with respect to UE’s RRC states and coverage state (in- or out of coverage), i.e.:
· Out of coverage UE should use pre-configured discovery resource pool
· RRC IDLE UEs, which are in-coverage should use discovery resource pool signalled in System Information when it is available
· When discovery resource pol, which could be used for relay related discovery is not available in System Information, but relaying support is indicated by the eNB, an RRC IDLE UE may enter RRC Connected state and request discovery resources for relay discovery using dedicated signalling
· RRC Connected UEs should request discovery resources for relay discovery using dedicated signalling
Proposal 3: Relay discovery resource pool configuration rules mentioned above should be applied for the sake of Evolved UE-to-NW Relay discovery procedure as a baseline. RAN2 should study whether sidelink discovery resources configuration relaying brings additional benefits over this baseline.
It has to be again noted that separate resource pools for commercial and Public Safety use cases might be needed in order to protect Public Safety operation.
4	UE-to-NW Relay Discovery
After the conditions discussed in the previous section are met and before the relay related sidelink communications can take place, Remote UE needs to find a Relay UE, which can be used to relay its data. In Rel-13 Remote UE could e.g. check if candidate Relay UEs in proximity provide the required Relay Service Code. This code together with Relay UE ID can be sent in Discovery Announcement or Discovery Response messages (higher layer messages) depending on whether Model A or Model B discovery is used as described in [3]. Relay discovery procedure is in fact transparent to AS layer i.e. these are higher layers, which verify that a one-to-one sidelink communication connection can be established between two UEs and which initiate that connection if it is allowed. We think that relay discovery logic should be kept in higher layers and SA2 should verify whether there are any changes required. On the other hand if current relay discovery procedure was to be reused on AS layer, it could imply that Remote UEs would be potentially forced to monitor a broad set of discovery resources to identify eligible Relay UEs if the relying becomes a common feature in the network. This in consequence would have a detrimental impact on Remote UE’s battery life and therefore we think that this area might require improvements from RAN2. 
Proposal 4: The logic of relay discovery procedure should be kept in higher layers as in Rel-13 relaying function. RAN2 should focus on power efficiency aspect of relay discovery procedure from AS layer perspective.
From radio perspective, the criterion, which is used in Rel-13 for Relay UE selection or reselection, is PC-5 link quality measurements, which are performed using discovery messages sent by the Relay UE. Remote UE performs SD-RSRP measurements and chooses Relay UE, which satisfies higher layer criterion and has the best PC5 link quality among all suitable ProSe UE-to-Network Relays. Suitable Relay UEs are the ones, for which the measured SD-RSRP is above a threshold level, which is signalled as part of SIB19 (in-coverage) or pre-configured (out of coverage). The same measurement can be used in Rel-14 framework to compile a list of suitable relay candidates or to verify whether chosen Relay UE meets minimum quality requirement.
Proposal 5: Reuse SD-RSRP measurement defined in Rel-13 to choose the best Relay UE from the suitable candidates or verify the suitability of the chosen Relay UE.
4	Resource allocation for sidelink communications
According to current specifications it is up to Remote UE when to start discovery of ProSe UE-to-Network Relay as long as the aforementioned conditions are met. After successful relay discovery procedure, the next condition, which needs to be met before relaying is possible from UE’s AS layer perspective, is to be configured with the resources, which may be used for relay related sidelink communications. This is the point when the UE, which is supposed to be acting as a relay needs to establish RRC Connection (if not already in Connected state) and ask for the resources using SidelinkUEInformation message. Remote UE on the other hand can engage in relay related sidelink communication also when it is in RRC Idle state if a common resource pool is signalled in System Information and allowed for use for relay related communications. Otherwise Remote UE can establish RRC Connection and request the resources using the same procedure as a Relay UE (it does so also when it is already RRC Connected). While being out of coverage Remote UE may also use pre-configured resources. We believe that the same procedures can be in general reused for Rel-14 relaying framework similarly as for relay discovery procedure described above, i.e.
· Relay UE should ask for the relay related sidelink communications resources using dedicated signalling
· Out of coverage Remote UE should use pre-configured sidelink communications resource pool unless reconfigured by the eNB after RRC Connection is established
· In coverage Remote UE in RRC IDLE should use common sidelink communications resource pool signalled in System Information if available
· When sidelink communications resource pol, which could be used for relay related sidelink communications is not available in System Information, but relaying support is indicated by the eNB, an in coverage RRC IDLE Remote UE may enter RRC Connected state and request sidelink communications resources using dedicated signalling
Proposal 6: Relay related sidelink communications resource pool configuration rules mentioned above should be applied for the sake of Evolved UE-to-NW relay sidelink communications as a baseline. RAN2 should study whether sidelink communications resources configuration relaying brings additional benefits over this baseline.
It needs to be noted at this point that in order to make RRC Connection setup procedure possible via Relay UE, eNB would have to signal some resource pool for communications using broadcast signalling. After RRC Connection is established between Remote UE and eNB, a Remote UE may be reconfigured with another resource pool using dedicated signalling based on some additional information provided by the Remote UE (e.g. measurements results). eNB could also indicate in the reconfiguration message whether the new pool should be used for both CP and UP data or only UP data. This way an operator could be also able to allow or disallow RRC Connection establishment and CP relaying via Relay UE according to its preference. 
5	Summary
In this contribution we propose an overall procedure of connection establishment between Remote UE and eNB for data relaying via evolved UE-to-NW relay. We also analyse its subsequent steps and propose to agree on the following proposals:
Proposal 1: Capture in the TR the connection establishment procedure depicted on Figure 1 and described above.
Proposal 2: The network should have a possibility to allow/disallow relay operation in a certain area of the cell for Rel-14 UE-to-Network relay framework. RSRP based thresholds can be used for that purpose similarly as in Rel-13 UE-to-NW relay operation.
Proposal 3: Relay discovery resource pool configuration rules mentioned above should be applied for the sake of Evolved UE-to-NW Relay discovery procedure as a baseline. RAN2 should study whether sidelink discovery resources configuration relaying brings additional benefits over this baseline.
Proposal 4: The logic of relay discovery procedure should be kept in higher layers as in Rel-13 relaying function. RAN2 should focus on power efficiency aspect of relay discovery procedure from AS layer perspective.
Proposal 5: Reuse SD-RSRP measurement defined in Rel-13 to choose the best Relay UE from the suitable candidates or verify the suitability of the chosen Relay UE.
Proposal 6: Relay related sidelink communications resource pool configuration rules mentioned above should be applied for the sake of Evolved UE-to-NW relay sidelink communications as a baseline. RAN2 should study whether sidelink communications resources configuration relaying brings additional benefits over this baseline.
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