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1. Introduction
According to the latest SID of Further enhancement on D2D [1], one major objective is to study  necessary LTE sidelink enhancements for the Layer 2 evolved UE-to-Network relay, which may lead to potential impacts on the relay discovery and connection setup procedure for existing Rel-13 UE-to-Network relay operations over LTE sidelink :
Study necessary LTE sidelink enhancements.
a. Introduce additional evaluation assumptions to the sidelink evaluation methodology defined in TR 36.843 focussing on analysis of wearable use cases [RAN1,RAN2].
b. Identify mechanisms to enable QoS, more efficient, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
c. Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms identified [RAN4].
UE-to-Network relay topic in Further enhancement on D2D study item was also discussed during RAN2 #96[2]. The following agreements were achieved:
· Traffic of one or multiple remote UEs may be mapped to a single DRB of the Uu interface. 
· It should be possible to multiplex traffic of UE acting as a Relay UE onto the Uu DRB, which is used to relay traffic to/from Remote UE(s).  How the mapping is done is up the eNB implementation.  
· There is a need to support a mechanism to maintain DRBs (de)multiplexing/mapping between SL and Uu (and between remote UEs traffic flows and relay UE’s own traffic flows). Mapping is configured in Relay UE by the eNB.
· Multiple Uu DRBs may be used to carry different QoS packets, either to one or several remote UEs
· An adapter layer on the Uu interface is supported.  The Uu adapter layer needs to identify the remote/relay UE and the corresponding bearer.  This additional information is provided in the RLC SDU/PDCP PDU.  Details are FFS.  
· An adapter layer on the non-3GPP link is supported. It is FFS if an adapter layer is supported for PC5-based sidelink.
· Adaptation layer header should be added to PDCP PDU
· Legacy relay discovery will be used as a baseline for PC5.  RAN2 can study if additional enhancements are needed.  
· The legacy discovery physical channel will be used and therefore the size of the discovery message has to be respected.  
· PC5-S signalling can be used to establish a secure connection between relay UE and remote UE.  
· RAN2 assumes that the legacy procedure can be used as a baseline.   
· Inform SA2 of our agreements on relay architecture (e.g. UP and CP relaying and RLC relaying) and ask them if enhancements to legacy connection establishment procedures are needed to ensure a secure connection for UP and CP between remote UE and relay UE. 
· RAN2 can study RAN2 specific enhancements related to link establishment for power consumption purposes.  
· Send LS to SA2, listing our agreements and ask if they have any concerns if we use the same discovery procedure for Layer 2 relay.   Explain the difference between Rel-13 and Rel-14 relay.  Remind them what the maximum message side is now and ask them if there is a risk that this size is exceeded.  
· Email discussion on “Adapter layer and bearer handling” to run until 26 Jan 2017, Huawei rapporteur.
· Email discussion on “TP capturing agreeements from RAN2#96” to run until 24 Nov 2016, LG rapporteur.
· Email discussion on “Definitions and RRC states” to run until 26 Jan 2017, Nokia rapporteur.
  In the Rel-13, RAN 1 was also discussed the UE-to-Network Relay association procedure during RAN1 #82 [3]. The following agreements were achieved:
Agreement:
· No RSRQ or other link quality measurement(s) is to be specified for PC5 link quality in Rel-13 D2D
· Support of RSRQ measurement for D2D link is not precluded in future releases 
Conclusion: no consensus in RAN1 on whether or not there is a benefit of using Uu link quality in relay selection.
According to the above agreement and conclusion in RAN2 #96 and agreements in RAN #72 & RAN1 #82, we will focus on the discussion for some potential issues as well as RAN1 impacts for the relay discovery and connection setup procedures to UE-to-Network relay over LTE sidelink in this contribution.

2. Discussion 
In Rel-13 specifications, the procedures and messages related to relay discovery and connection setup are specified and defined in SA2 instead of RAN. As a result, all the messages related to relay discovery and connection are transparent to AS/ RAN. 

Observation 1: In Rel-13 UE-to-Network Relay, all the messages related to relay discovery and connection setup are transparent to AS/RAN.
In the following sections, we provide detailed analyses on the UE-to-Network Relay association procedure on FeD2D from physical layer perspective.  


2.1 Relay discovery procedures
In Rel-13, there are two Models defined by SA2 for relay discovery, i.e. Model A and Model B [4]. First, the remote UE has to find a relay UE close-by. This procedure is supported by UE-to-network relay 
· Model A: a relay UE periodically transmits discovery which includes relay UE ID. Other UEs in proximity can receive the discovery message and find the relay UE. 


Figure 1 ProSe Direct Discovery with Model A
· Model B: a remote UE who wants to be relayed shall periodically transmit discovery. If there is relay UE in proximity and receive the discovery message, it will transmit discovery which includes relay UE ID to respond to the relay request. Therefore, the remote can find that there is a relay UE nearby. 



Figure 2 ProSe Direct Discovery with Model B
Model A can be useful in the following cases.
· Case 1: a relay UE transmits discovery after being configured by eNB to be a relay UE. 
· Case 2: a relay UE transmits discovery per the eNB indication. For example, a remote UE in coverage is in pool link quality and lets its serving eNB know. The serving eNB can indicate a relay UE in the remote UE vicinity to transmit discovery so that the PC5 link between a relay UE and remote UE can be established. 
With Model B, the remote UE can transmit discovery to trigger a relay UE:  
· Case 1: When a remote UE wants to connect network but no cell available to camp on, it can transmit discovery asking for help from potential relay(s). 
· Case 2: if the RSRP measurement of a remote UE in coverage is below a threshold, it can transmit discovery to trigger help from relay(s) nearby. The link between the remote UE and a relay UE can be set up to avoid service interruption. Even when the UE moves outside of network, service can be kept continuous via relay UE.
Observation 2:  We need to think about the UE-to-Network Relay mechanisms to enable Qos, more efficient, reliable, and/or low complexity/cost & low energy sidelink.
Observation 3: Legacy relay discovery procedure in the L2 relay has strong compatibility with Rel-13 UE-to-Network Relay.

Proposal 1: After SA2 replies RAN 2’s LS which about any concerns if we use the same discovery procedure for Layer 2 relay.   Explain the difference between Rel-13 and Rel-14 relay.  Remind them what the maximum message side is now and ask them if there is a risk that this size is exceeded.  Based on the definition from RAN2 and SA2 , RAN 1 should further study the detail of UE-to-Network Relay association procedure from physical layer perspective.

2.2 UE-to-network relay selection criterion
An appropriate relay UE needs to be selected for a relayed communication between a remote UE and eNB,. In this section, we discuss the UE-to-Network Relay association procedure from physical layer perspective.  
The end-to-end eNB to remote UE link performance depends on the performance of both hops:
•	The Uu link (eNB to relay UE)
•	The PC5 link (relay UE to remote UE)
Balanced link quality for both Uu link and PC5 link is expected, as a result, both links should be included in the metrics used for relay selection. 
Observation 4: Multiple remote UEs may be connected one /more relay, before the discovery procedure,  each multiple remote UEs and multiple relay should be synchronized . 
Proposal 2: The synchronization procedure for L2  UE-to-network relay should be for further study.  
Observation 5:  In Rel-13, RSRQ or other link quality measurement(s) is to be specified for PC5 link quality  is not precluded in future releases and no consensus whether or not there is a benefit of using Uu link quality in relay selection. 
Observation 6 : The Uu link measurement can be based on legacy measurement, such as RSRP/RSRQ. S-RSRP (sidelink-RSRP) can be a metric for PC5 link, which can be based on the DMRS of the discovery message.
Proposal 3: The criteria for relay selection and re-selection should be the same in order to have the consistency in criteria. Besides, for relay switching, the strict criteria should be considered to avoid that the relay switching is unnecessarily changed frequently by radio measuremen .
3. Conclusions
We provide the observation and proposals for some potential issues as well as RAN1 impacts for the relay discovery and connection setup procedures to UE-to-Network relay over LTE sidelink in this contribution., which are:
Observation 1: In Rel-13 UE-to-Network Relay, all the messages related to relay discovery and connection setup are transparent to AS/RAN.
Observation 2:  We need to think about the UE-to-Network Relay mechanisms to enable Qos, more efficient, reliable, and/or low complexity/cost & low energy sidelink.
Observation 3: Legacy relay discovery procedure in the L2 relay has strong compatibility with Rel-13 UE-to-Network Relay.
Proposal 1: After SA2 replies RAN 2’s LS which about any concerns if we use the same discovery procedure for Layer 2 relay.   Explain the difference between Rel-13 and Rel-14 relay.  Remind them what the maximum message side is now and ask them if there is a risk that this size is exceeded.  Based on the definition from RAN2 and SA2 , RAN 1 should further study the detail of UE-to-Network Relay association procedure from physical layer perspective.
Observation 4: Multiple remote UEs may be connected one /more relay, before the discovery procedure,  each multiple remote UEs and multiple relay should be synchronized . 
Proposal 2: The synchronization procedure for L2  UE-to-network relay should be for further study.  
Observation 5:  In Rel-13, RSRQ or other link quality measurement(s) is to be specified for PC5 link quality  is not precluded in future releases and no consensus whether or not there is a benefit of using Uu link quality in relay selection. 
Observation 6 : The Uu link measurement can be based on legacy measurement, such as RSRP/RSRQ. S-RSRP (sidelink-RSRP) can be a metric for PC5 link, which can be based on the DMRS of the discovery message.
Proposal 3: The criteria for relay selection and re-selection should be the same in order to have the consistency in criteria. Besides, for relay switching, the strict criteria should be considered to avoid that the relay switching is unnecessarily changed frequently by radio measuremen .
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