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1. Introduction
This contribution proposes to add additional sentences to TR38.801 to show the practical use cases and scenarios for single and multi hop relaying and clarify the motivation why mluti-hop relay should be considered in 5G. 
The summary of the past discussion on the 5G relay is as below.

In RAN#71, the relay requirements were approved in [1], and the SI approved in [2] includes the relay objectives.
In RAN3#92, three scenarios were agreed in [3], and related sentences are captured in TR38.801.
In RAN1#85, the high speed train scenarios were agreed, which includes relay technology.
2. Discussion
2.1: Possible use cases
Indoor building hot spot

Now, mobile network operators achieve indoor coverage by deploying outdoor eNBs. So, for 5G, O2I (outdoor to Indoor) penetration loss over the higher frequency range is of high interest and many studies were conducted. In [5], building penetration loss, material penetration loss is summarized as follows.
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Figure 6. Measured material penetration losses. Sources: [Rodriguez VTC Fall 2014], [Zhao 2013],
and measurements contributed by Samsung Nokia, and Huawei.




Figure1: Measured material penetration losses, excerpt from [5]

Different materials are commonly used in building constructions, and each material has diverse penetration loss. So, depending on the material, indoor coverage could be hard to be achieved by deploying outdoor eNBs. In such cases, 5G relay technology is effective to address these O2I propagation losses. This 5G relay technology is consisting of plug and play relay nodes that are capable of multi- hop relaying and are deployed in the building indoor. Some of these nomadic 5G relays are connected to a fixed relay node on the roof top that is served by donor eNB base stations in the network. The indoor building hotspot use case is shown in Figure2.

The advantage of using this nomadic 5G relaying   is to reduce CAPEX and OPEX of the deployment. Connecting many eNBs with fibre or fixed-line requires a lot of these costs. Adapting relay technologies can eliminate construction costs. In addition, flexible deployment can be possible with these nomadic 5G relay technologies, since it doesn’t require physical cable. Operators can easily deploy, relocate eNBs.
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Figure2: Indoor building hot spot use case(5G multi hop relay)
Street Canyon
Considering outdoor coverage for street canyon, path loss is significant because of the blockage of the buildings. To improve the coverage in this street canyon deployment, relay technology is also effective. Figure4 illustrates such street canyon use case. Relay type in this use case is fixed relay with multi hop capabilities.
 The advantage of adapting relay technologies in this use case is construction costs and flexible deployment when compared to the small cell densification. 
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Figure3: Simulated path loss of Daejeon street canyon, excerpt from [5]
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Figure4: Street canyon use case
High speed train relay
In RAN1#85, the high speed train scenarios were agreed, which includes relay technology. That is because high speed train is a most likely scenario. High speed scenario should be considered in also RAN3. Figure5 illustrates high speed train use case. This scenario has the following two type relay.
· Inside a high speed train: where the donor eNB is  deployed on the railroadside and relays information to the embarked relay on the top of the train. 
· Outside a high speed train: where information is transmitted to the embarked relay on the top of the train trough multihop relaying 
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Figure5: High speed train use case

2.2 Considerations for the physical layer

From the physical layer perspective, mobility status and capacity of the base station, to which a newly added relay node is connected, become crucial information when the relay node tries to optimize its physical layer parameters,  e.g., beam steering parameters.

Information related to the mobility status of a station can be simplified to whether it is a mobile or stationary station. Whether the base station offers fixed or variable data rate for each relay station is also important information for resource assignment algorithm at the relay station.
For the above reasons, a mechanism to obtain information related to the aforementioned state of the host station, such as mobility or transmission rate, should be considered.
3. Conclusion
In this contribution practical use cases for multi hop relay are discussed. At this moment, there is no detailed description on practical use cases in TR38.801, so we have the following proposal.
· Proposal :  additional sentences should be added to show the practical use cases for multi hop relay and clarify the motivation why the mluti-hop relay should be considered in 5G
4. TP for TR 38.801
13.1 Scenarios

The relevance of the following scenarios for wireless relay in 5G RAN should be considered.

· Single-hop stationary relay

-
 A relay node may connect to a donor node through wireless backhaul to extend network coverage. The relevance of this scenario with respect to e.g. small cell and dual connectivity use cases should be analyzed. 
-
Multiple-hop relay

-
Due to the limited coverage of a relay node, it may need to consider the support for multiple hop relay to extend network coverage. In this case, the traffic may be transmitted via one or more intermediate relay nodes, i.e. hop by hop. The relevance of this scenario with respect to e.g. mm-wave bands (which severely limit the coverage area), small cell, and dual connectivity use cases, should be analyzed.Multi hop relay enabling three practical use cases (Indoor building hot spot, street canyon and high speed train relay) should be considered.
-
Multiple donor relay 

-
To further improve the bandwidth, a relay node may connect to multiple donors. The relevance of this scenario with respect to e.g. small cell and dual connectivity use cases, should be analyzed.
-
Mobile relay 

-
A relay node may be deployed on a vehicle, and provides wireless connectivity service to end users inside the vehicle. The relay node’s donor node may be changed, e.g. moving across the coverage of different donor node. The relevance of this scenario with respect to previous studies in LTE should be considered; furthermore, the feasibility of this scenario with respect to the physical layer should be evaluated by the appropriate WG(s). 
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