

3GPP TSG RAN WG1 Meeting #81


R1-153315

Fukuoka, Japan, 25th - 29th May, 2015

Title: 
Selection/Reselection of D2D Relays

Source: 
CEWiT
Agenda Item:
6.2.3.1

Document for: 
Discussion/Decision
Introduction
In RAN #67[1] meeting, a WI was agreed for enhanced LTE Device to Device proximity services. One of the objectives decided is as follows:

Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video.

In RAN1 #80bis [2], the following conclusion was arrived upon:

Companies are encouraged to examine the RAN2 agreements and bring proposals on what measurements should be used at RAN1#81. 

The following agreements were made in RAN2 #89bis [3]:

Agreements on relay enhancements:
- For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios for remote UEs can be addressed.

- We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.

- Relay UE will always be in-coverage. The eNB at the radio level can control whether the UE can act as a relay. FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.

Relay selection:
- The remote UE can take radio level measurements of the PC5 radio link quality.

- For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.

- For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).

- FFS how reselection is handled and who performs reselection decision. FFS if Uu link quality is required for selection/reselection purposes.

- We will send an LS to RAN1/4 to notify them of RAN2 agreement that remote UE can take radio level measurements of the PC5 radio link quality and how these measurements will be used. RAN2 would like to ask RAN1 to assess the feasibility of performing these measurements.

In this proposal, we have analysed the working of D2D relays and have suggested few parameters for the selection/reselection of a D2D relay in the case of network-to-UE relays.

D2D Relays
Our view is that the remote UE connected through a D2D relay would be treated as an in-coverage UE, as long as it is in a connected state. The eNode-B could provide the remote UE with all the SA resource allocation information via the higher layers, resulting in the remote UE transmitting in D2D transmission mode 1. This remote UE could be configured and scheduled by the eNode-B. This helps the eNode-B to reduce interference from the D2D forward and reverse links and also to avoid radio blocking between the links by allocating orthogonal time patterns.

The eNode-B can have the option of choosing more than one D2D relay for a remote UE. Further this D2D relay could be operated in either joint transmission mode or dynamic point selection mode so as to optimize system throughput and battery life. This feature could be implemented by the virtualization of D2D relays with respect to the remote UE. Furthermore, the forward link and reverse link could be through two different D2D relays, with appropriate selection criteria in either direction.
Proposal 1: The remote UE connected to a eNode-B via a D2D relay should be treated as an in-coverage D2D UE, enabling it to use transmission mode 1.
Proposal 2: Virtualization of D2D relays with respect to the remote UE.
Relay Selection/Reselection
It has been agreed upon in [3] that the remote UE will be responsible for the selection of the D2D relay. The availability of the eNode-B to D2D relay link quality at the remote UE would assist in a better relay selection. This can be enabled by broadcasting the RSRP or RSRQ values as part of the relay discovery message. Another parameter the remote UE could utilize for relay selection is the load information at the D2D relay. 

For relay reselection, we propose that the eNode-B is a better candidate, due to the fact that it would be aware of the resource requirements of the remote UE, along with the link quality and interference seen by the UEs. This decision can also be taken based on the power information of the D2D relay and signal strength of the D2D relay - remote UE link. This can be obtained from the measurement reports sent to the eNode-B from the UEs, as well as from other neighbouring eNode-Bs. For this to be possible, sidelink measurement and reporting support has to be provided to the eNode-B.

Proposal 3: RSRP/RSRQ could be included in the relay discovery message.
Proposal 4: eNode-B should be responsible for the reselection of D2D relays.

Proposal 5: Sidelink measurement and reporting support should be provided to the eNode-B.

Use of Idle UEs as D2D Relays
Our view is that if a D2D UE is willing or obligated to act as a relay due to prior contractual agreements etc., it should be considered for selection even if it is in the idle mode. If the D2D relay has received a request from the remote UE, it has to first establish an RRC connection and then start relaying. This may result in delays, but in many cases, these relays could be the best or only available D2D-relay choices. We propose to broadcast the RRC connection status also in discovery message.

Proposal 6: Idle UEs can be in consideration for selection as a D2D relay.
Proposal 7: Broadcast the RRC connected/idle status in the discovery message.

Conclusion
In this contribution, we considered the following proposals on UE-to-Network relays:

Proposal 1: The remote UE connected to a eNode-B via a D2D relay should be treated as an in-coverage D2D UE, enabling it to use transmission mode 1.
Proposal 2: Virtualization of D2D relays with respect to the remote UE.

Proposal 3: RSRP/RSRQ could be included in the relay discovery message.
Proposal 4: eNode-B should be responsible for the reselection of D2D relays.

Proposal 5: Sidelink measurement and reporting support should be provided to the eNode-B.

Proposal 6: Idle UEs can be in consideration for selection as a D2D relay.
Proposal 7: Broadcast the RRC connected/idle status in the discovery message.
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