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LTE is an attractive technology for providing mobile broadband as well as other type of services that traditionally operated outside the cellular domain. For example, national security and public safety (NSPS), intelligent transportation system (ITS) and vehicle-to-vehicle (V2V) services can be built on LTE as a baseline technology due to recently added and currently developed features enabled by the LTE sidelink and proximity services solutions. 
As the 3GPP starts working on technology components that will be part of a new radio interface meeting the requirements of next generation mobile communication systems [1], [2], [3], there is a need to enhance the capabilities that allow devices in the proximity of one another to communicate. Device-to-device communications, including point-to-point and point-to multipoint communication scenarios must be supported by the next generation systems for multiple reasons, including:
· [bookmark: _GoBack]D2D communication allows devices in close proximity to communicate directly with each other, thereby enabling authorities and rescue personnel to communicate out-of-network-coverage or during network outages (e.g. in case of a natural disaster). 

· D2D communication can capitalize on the proximity of communicating entities (proximity gain), saving resources by using a single sidelink transmission instead of involving a combination of uplink/downlink transmission (hop gain) and potentially increase the spatial reuse of resources between sidelink and cellular transmissions (reuse gain) [4];
· Group communications allow authorities to create and dissolve groups on demand with resource efficient communications (e.g. multicast) within the group.
In the light of the above observations, we propose that the sidelink is designed as a natural part of next generation systems, such that the sidelink is supported in all frequency bands in which such systems are designed for. 
Proposal 1	For NR, sidelink should be designed as an integrated part of the system. This implies that the sidelink frame structure, waveform and other aspects should be as similar as possible to the design of similar features of UL and DL.

This contribution outlines a small set of scenarios and discusses associated high level requirements.
NR Sidelink Scenarios
Figure 1 depicts scenarios that should be supported by the next generation of cellular systems. The left hand side scenarios involve a UE that provides a relaying service to a UE close to a cell border or outside cellular coverage. This scenario may also involve multiple UEs at the cell border or outside network coverage that are sufficiently close to a device within coverage. For example, in case some but not all of the infrastructure nodes become dysfunctional due to a disaster, maintaining cellular access by means of provisionally set up or handheld devices can be vital for victims outside network coverage. In these situations, providing reliable communication links via a sidelink is an important requirement.
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Figure 1: Examples on communication scenarios facilitated by NR sidelink and direct D2D communications.

The right hand side figures illustrate scenarios in which two devices in the proximity of each other exchange data with one another. That is, as opposed to the relaying scenarios on the left hand side, the source and destination of traffic in this case are both a UE. In the upper right scenario, both UE are in the coverage of an eNB, while in the lower right scenario one of the UE is outside coverage but in the proximity of another UE with which it should be able to communicate. Such capability can be vital in a disaster situation in which rescue personnel must be able to communicate reliably with a person without network coverage.
A common aspect of all four communication scenarios is that they all involve information exchange between at least a pair of devices in a point-to-point fashion. 
Discussion
The sidelink scenarios depicted in Figure 1 have some relevant technical aspects that must be taken into account when discussing possible solution approaches. 
In the left hand side (relaying) scenarios the relaying UE is assumed to be in cellular coverage that allows it to maintain user and control plane association with an eNB. However, some of the UE that traffic is relayed to/from may be out of coverage. Therefore, for these UEs user or control plane association with an eNB cannot be assumed.
Observation 1	Unicast D2D communications for relaying and coverage extension must be supported in full cellular coverage and partial coverage situations.

Similarly, for the right hand side scenarios, one of the communicating devices may be out of coverage, in which case user or control plane association with an eNB cannot be assumed.
Observation 2	Unicast D2D communications between two devices in the proximity of each other must be supported in full cellular coverage and partial coverage situations.

Based on these observations, the following proposal is intuitive.
Proposal 2	For the NR sidelink design, unicast sidelink communications including relaying scenarios invoving a cellular eNB, a relaying device and source/destination device should be considered as a scenario for deriving requirements.

Although in Figure 1 the UE are illustrated as similar devices in terms of UE capabilities, it is clear that these UEs can, in fact, be dissimilar in terms of UE capabilities, transmit power levels, supported spectrum bands, processing power, number of transmit/receive antennas, relaying capabilities, battery capacity and other features.
Observation 3	UE of diverse capabilities in terms of transmit power levels, supported frequency bands, transmit/receive antennas, complexity, etc can be part of in-coverage and partial coverage situations in which sidelink transmissions must be supported.

Therefore, we propose the following.

Proposal 3	The NR sidelink design should take into account the diverse capabilities of devices capable of sidelink transmissions and reception. Such devices can be similar to a network node (eNB or relaying node) at one extreme or to a UE at the other extreme.

The scenarios of Figure 1 also suggest that for sidelink transmissions, it is advantageous to be able to utilize both cellular UL and DL resources. Thus, from an NR sidelink design point of view, it is advantageous to use symmetric (in terms of UL and DL) waveforms and other physical layer characteristics.
Observation 4	Similar UL/DL waverforms and other similarities of UL/DL physical characteristics is advantageous for sidelink design.

Conclusion and Proposals

Proposal 1	For NR, sidelink should be designed as an integrated part of the system. This implies that the sidelink frame structure, waveform and other aspects should be as similar as possible to the design of similar features of UL and DL.
Proposal 2	For the NR sidelink design, unicast sidelink communications including relaying scenarios invoving a cellular eNB, a relaying device and source/destination device should be considered as a scenario for deriving requirements.
Proposal 3	The NR sidelink design should take into account the diverse capabilities of devices capable of sidelink transmissions and reception. Such devices can be similar to a network node (eNB or relaying node) at one extreme or to a UE at the other extreme.
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