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Discussion and decision
1 Introduction

During RAN#72, the study item objectives for FeD2D were agreed upon to evaluate and study the benefits of enhanced UE-to-network relaying, and of using an enhanced form of the LTE sidelink air-interface for D2D aided services focusing on wearable and MTC applications. In order to enable these use cases, the sidelink air-interface should be optimized for energy efficient communication supporting various data rates [1]. The study item will study following coverage scenarios: 

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

· 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).
· Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN.
In this contribution, we provide the details related to the above scenarios to be further studied and included as part of the study item TR. 
2 Discussion
In this section, we cover the different scenarios corresponding to the objectives outlined in the study item description. It has been understood that the evolved remote UE has 3GPP connection and corresponding 3GPP credentials available at the network which means that the remote UE has its UE context information available at the MME and eNB. 
Furthermore, our understanding of the layer 2 relaying is that the remote UE’s data passes through the relay and gets mapped to its own EPS bearers previously or currently established at the network. 

Observation. Layer 2 relaying implies that relayed data from evolved Remote UE data is mapped onto its own EPS bearers in the network. 

Also, the goal of the study is to reduce the power consumption of the eRemote UE, therefore the signalling induced should be kept minimal as well. The SA1 requirement suggests that the eRemote UE and eRelay UE belong to the same PLMN [2]. However, we may need to further discuss whether the eRemote UE and eRlay UE can have 3GPP Uu connection established in different eNBs/cells (potentially neighboring cells where there is overlap of coverage). This may make it difficult to establish data path through the relay although Rel.13 supports inter-frequency relaying. Furthermore, given the use case is primarily wearable, it makes sense that the eRemote UE and eRelay UE are in close proximity and under the coverage of the same cell. 
Proposal 1. RAN2 to discuss whether eRemote UE and eRelay UE can have Uu connection established at different eNBs or cells. 

2.1 In-coverage scenarios

In this section, we primarily discuss about the cases when the eRemote UE is in coverage of the eNB and may or may not have an active direct connection. As shown in the figures, the eRemote UE has its own EPS bearer set up end-to-end. The D2D connection between the eRemote UE and eRelay UE could be ProSe or WLAN based. It is understood as per [2] that the non-3GPP access is primarily considered to be WLAN. In order for the eRemote UE to be identified, authenticated, addressed and reached when it accesses the network via the indirect communication, it is necessary to use Layer 2 relaying and it is ideal if the eRemote UE is kept in RRC Connected mode to maintain S1. However, due to high power consumption, it is possible that the UE’s direct connection is released and the eRemote UE is sent to RRC Idle mode. Figures 1 – 3 show possible various in-coverage scenarios dependent on whether to support non-3GPP RAT and the RRC state of eRemote UE and eRelay UE. 
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Figure 1. In-coverage scenarios for Layer 2 relaying with eRemote UE in RRC Connected
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Figure 2. In-coverage scenarios for Layer 2 relaying with eRemote UE in RRC Idle
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Figure 3. In-coverage scenarios for Layer 2 relaying with eRelay UE in idle

Table 1 highlights the different scenarios to be considered for in-coverage case. It also includes scenarios wherein the eRelay UE is potentially in idle, as shown in figure 3, when for example, the eRemote UE initiates communication over the D2D link. The eRelay UE then needs to be transitioned into connected mode for performing the relaying operation. It has been agreed during Rel.13 that the Relay UE can be in idle while performing discovery. The same case can be considered during this study now including the scenario when WLAN D2D is used. 
Table 1. In-coverage Layer 2 relaying scenarios
	Scenario
	eRelay UE
	eRemote UE
	Notes

	Scenario 1 
	3GPP RRC Connected
	ProSe D2D
	3GPP RRC Connected
	ProSe D2D
	eRemote UE WAN and ProSe D2D supported

	Scenario 2 
	
	Non-3GPP D2D
	
	Non-3GPP D2D
	eRemote UE WAN and WLAN D2D supported. ProSe access may or may not be available

	Scenario 3 
	
	ProSe D2D
	3GPP idle 
	ProSe D2D
	eRemote UE may need relaying of control plane signalling to activate S1 or S1 is kept active

	Scenario 4 
	
	Non-3GPP D2D
	
	Non-3GPP D2D
	eRemote UE may need relaying of control plane signalling to activate S1 or S1 is kept active

	Scenario 5
	3GPP RRC idle


	Non-3GPP D2D/ProSe D2D
	3GPP RRC Connected
	ProSe D2D/non-3GPP D2D
	eRelay UE is to be triggered to enter RRC Connected

	Scenario 6
	
	Non-3GPP D2D/ProSe D2D
	3GPP RRC idle
	ProSe D2D/non-3GPP D2D
	eRelay UE is to be triggered to enter RRC Connected


Proposal 2. RAN2 is asked to consider the scenarios described in the table 1 and to capture it into the TR.
2.2 Out-of-coverage scenarios
In this scenario, the evolved Remote UE has performed attach with the eNB and established 3GPP credentials initially, but it has moved out of coverage of the direct connection. We need to particularly analyse how the eRelay UE is found and how the data from the eRemote UE could be forwarded in this situation using Layer 2 relaying while using its EPS bearers. We also need to further study about how the eRemote UE is reached in the downlink direction. The aspects to be studied in this case may be different from scenarios 3 and 4 in table 1 for in-coverage case, because, it is possible for the eRemote UE for example, to still continue to monitor its own paging over Uu, however, it is not possible in scenarios 1 and 2 of OOC. It is also possible for the eRemote UE to perform control plane signalling, if necessary, over Uu, whereas in the OOC case, we need to study different methods to establish its S1-U bearer. It is to be noted that Rel.14 light connection work item wherein maintaining S1 active while a given UE’s RRC Connection is suspended is being considered. It will be helpful to follow this discussion.
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Figure 3. Baseline scenario for eRemote UE in out-of-coverage case

Table 2. Out-of-coverage Layer 2 relaying scenarios

	Scenario
	eRelay UE
	eRemote UE
	Notes

	Scenario 1 (Baseline)
	3GPP RRC Connected
	ProSe D2D
	Out-of-coverage
	ProSe D2D
	WAN OOC and ProSe D2D supported

	Scenario 2 (Baseline)
	
	Non-3GPP D2D
	
	Non-3GPP D2D
	WAN OOC and WLAN D2D supported. ProSe access may or may not be available

	Scenario 3
	3GPP RRC idle


	ProSe D2D
	Out-of-coverage


	ProSe D2D
	eRelay UE is to be triggered to enter RRC Connected for relaying

	 Scenario 4
	
	Non-3GPP D2D
	
	Non-3GPP D2D
	eRelay UE is to be triggered to enter RRC Connected for relaying


Proposal 3. RAN2 is asked to consider the scenarios described in the table 2 and to capture it into the TR.
2.3 Support of eMTC to PC5 interface

At RAN2#93bis, it was agreed to consider to study how sidelink communication can be done with eMTC since this does not involve much changes in lower layers and can be supported in a fashion similar to Uu interface with some modification. Thus, we think RAN2 considers to study support of eMTC over PC5 interface. 

Proposal 4. RAN2 is asked to confirm study of supporting eMTC over PC5 interface.
3 Conclusion
In this contribution, we have discussed the different coverage scenarios to be considered as part of the study in FeD2D and have the following observation and proposals:

Observation. Layer 2 relaying implies that relayed data from evolved Remote UE data is mapped onto its own EPS bearers in the network.
Proposal 1. RAN2 to discuss whether eRemote UE and eRelay UE can have Uu connection established at different eNBs or cells. 

Proposal 2. RAN2 is asked to consider the scenarios described in the table 1 and to capture it into the TR.
Proposal 3. RAN2 is asked to consider the scenarios described in the table 2 and to capture it into the TR.
Proposal 4. RAN2 is asked to confirm study of supporting eMTC over PC5 interface.
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