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1 Introduction
There was no agreement in RAN1 #80bis regarding UE-to-network relay, though some general understanding was achieved, such as relay scenario, discovery etc, In this contribution, we provide some analysis in general aspects of D2D UE-to-network relay.
2 Scenario

According to the discussions of last meeting, as well as the analysis from RAN2 and SA，a D2D capable relay UE should be able to provide relay services for D2D UEs both in coverage and out of coverage, as illustrated in Fig.1.
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Figure 1 UE-to-network relay for in coverage and out of coverage remote UE 
For in coverage UE, UE mobility may cause the channel quality of Uu link deteriorating. To maintain the service continuity, eNB could switch the connection of UE from Uu to PC5 between relay UE and remote UE. By doing so, even if the remote UE is moving out of network coverage, eNB can still keep the service continuity for the remote UE.
For out of coverage UE, UE-to-network relay is supposed to provide a “bridge” to connect eNB and out-of-coverage D2D capable UEs, where the control and traffic flow through in-coverage D2D capable UEs. The purpose of this UE-to-network relay is to extend the coverage of the network, via Sidelink transmission already specified in Rel-12. 
3 Relay service scheme
In the discussion of UE-to-network relay, RAN 1 schemes quite depend on the agreements at higher layer, such as signal process, measurement format, the management of remote UE, the authority of relay UE, etc. During RAN 1 #80bis meeting, no definite conclusion of UE-to network relay was drawn.
3.1 Relay UE discovery
Relay UE selection was discussed in several contribution s[1]-[3] where the selection can be based on Uu and/or Sidelink measurement and report, and can be decided by eNB or remote UE.  
When an in-coverage UE serves as relay UE, eNB should assign the relay discovery resource for it, and some relay identification information should be indicated in the discovery message, such as relay ID, etc. 
In Model A discovery, relay UE would periodically transmit discovery message, announcing its existence and basic information such as relay UE ID to nearby remote UEs. Remote UE would identify relay UE by monitoring the discovery signal sent by relay UE. In Model B discovery, remote UE would initiate discovery message as solicitation, calling for nearby relay UEs. When relay UE receives this discovery message, it would respond and try to discover each other. 
Depending on the scenario and configuration, relay UE would use Model A or Model B discovery, to facilitate the mutual discovery between relay UE and remote UE, and provide the relevant information for relay selection.
The relay UE should transmit SLSS along with discovery signal so that out of coverage remote UE can immediately start to track the SLSS and then receives the relay discovery. Shorter SLSS transmission interval is preferred, according to the WA of SLSS in [4], we proposed:
Proposal 1: relay UE in each discovery period in which UE transmits discovery, transmits SLSS every 40ms, when other conditions for Rel-12 SLSS transmission are met.
3.2 Relay UE selection
For in coverage remote UE and out of coverage remote UE, the relay UE selection scheme may be different, including the triggering of relay UE selection, channel measurement and report,  selection decision node, etc.
When a UE is moving away from eNB, the variation of channel quality of Uu link may trigger the event of relay UE selection for in coverage remote UE. By detecting relay UE discovery signal, remote UE may report a list of candidate relay UEs to eNB. The choice of relay UE can be made by eNB or by in-coverage remote UE. 
By detecting the discovery signals coming from nearby relay UEs, out of coverage remote UE can choose an appropriate relay UE to convey its data from/to eNB. It should be transparent for eNB that the out of coverage remote UE is connected to relay UE. More details of relay UE selection are provided in [5], we proposed:
Proposal 2: Relay UE should be selected by eNB or remote UE for in coverage UE, and be chosen by out of coverage remote UE itself. 
3.3 Relay UE resource scheme
The link between relay UE and eNB is the traditional access link, i.e., Uu interface. Relay UE can either receive data from eNB, or transmit data of remote UE to eNB via the access link. Most of the features of Uu link can be reused.
In Sidelink, since relay UE is in coverage, Mode 1 resource scheme should be used when relay UE transmits data to remote UE. The resources of PSCCH and PSSCH used by relay UE would be scheduled by eNB, and considering that there may be several remote UEs served by the same relay UE, some dedicated resource pool configuration for relay UE should not be precluded. More analysis of relay UE resource scheme is seen in [6]. No matter what scheme for relay UE sidelink transmission is used, the transmission resource pool assumed by relay UE should be within the reception resource pool assumed by remote UE.

Proposal 3: To configure transmission resource pool for Relay UE within the reception resource pool for remote UE 
3.4 Remote UE resource scheme
The control information from eNB can reach remote UE when it is in coverage where Mode 1 communication may be used during this process. Mode 2 communication may also be used for in-coverage UE with Mode 2 PSCCH/PSSCH resource pool as reception pools for relay UE. Resource scheme for remote UE is discussed in [6]. In order to take advantage of eNB scheduling, we proposed:
Proposal 4: Mode 1 resource scheme should be used for in coverage remote UE with the same band used for Uu uplink and Sidelink.
When remote UE is out of network coverage, according to Rel-12 specification of D2D communication, only Mode 2 resource scheme can be used. Multiple remote UEs would compete for the PSCCH/PSSCH resource within the Mode 2 resource pool. The probability of getting the clean resources depends on the resource pool configuration, distribution of nearby UEs, transmit power, interference, etc.  Obviously, it is more difficult to achieve high reliability and low latency in Mode 2.

When relay UE serves out of coverage remote UE, the relaying operation should be transparent from eNB perspective. That is, the recipient of downlink data from eNB is relay UE, and the source of uplink signal is also relay UE. Therefore, eNB does not know the existence of out of coverage remote UE, nor the fact that relay UE is serving remote UE. The Sidelink transmission by remote UE is totally unknown to eNB. Consequently, it is possible that the scheduling for cellular uplink transmission may collide with the transmission by remote UE. Such collision may become more serious as the number of remote UEs increases. To mitigate the collision, it may be worth thinking of configuring relay UE reception resource pool when relay UE starts to execute the function of relaying. This configuration information should be indicated to remote UEs, and the relay UE reception resource pool is dedicated for remote UE Sidelink transmission, so that the transmission from remote UE to relay UE use the restricted resources orthogonal to that for cellular uplink transmission. 
Proposal 5: To configure reception resource pool for Relay UE as the transmission resource pool for out of coverage remote UE.
Sidelink communication between relay UE and remote UE can reuse Rel-12 D2D broadcast communication. However, no matter whether the communication is from relay UE to remote UE, or vice versa, the number of target receivers is one, since the relay-UE is to extend the coverage of unicast services. In this sense, broadcast communication is not very efficient here, considering the blind HARQ of fixed 4 transmissions. Certain resource waste is expected, and the efficiency of the operation is also limited by D2D subframe configuration, with un-necessary retransmissions that would cause extra delay. Therefore, minor optimization may be considered, for example, to define the data packet transmission number on Sidelink between relay UE and remote UE. This number can be based on the overall channel condition of the Sidelink, and hence can improve the resource utilization and save the power of UE.
4 Conclusions

In this contribution, we discuss the scenarios and general aspects of UE-to-network relay, based on the analysis, the following proposals are presented:
Proposal 1: relay UE in each discovery period in which UE transmits discovery, transmits SLSS every 40ms, when other conditions for Rel-12 SLSS transmission are met.
Proposal 2: Relay UE should be selected by eNB or remote UE for in coverage UE, and be chosen by out of coverage remote UE itself. 

Proposal 3: To configure transmission resource pool for Relay UE within the reception resource pool for remote UE 

Proposal 4: Mode 1 resource scheme should be used for in coverage remote UE with the same band used for Uu uplink and Sidelink.
Proposal 5: To configure reception resource pool for Relay UE as the transmission resource pool for out of coverage remote UE.
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