3GPP TSG-RAN WG3 Meeting #93
R3-161944
Gothenburg, Sweden, 22-26 August 2016
Agenda Item:
10.6
Source:
Ericsson
Title:
Response to R3-161774
Document for:
Approval
1 Introduction

The following scenarios are proposed by [1]:
1. Multi-hop relay for indoor building hotspot;

2. Multi-hop relay for street canyon;

3. Multi-hop relay for high speed train.

If relays seem suited to address a very small part of deployment scenarios, multi-hop relays address an even smaller subset. We believe the above scenarios are more of an academic exercise.
2 Discussion
2.1 Indoor Building Hotspots

Today, indoor scenarios are typically addressed using small cells, dual connectivity, and/or WiFi solutions. All these solutions have in common the deployment of several indoor cells and/or APs, connected to a specific backhaul or to an in-building data network. Yet another possibility, [1] claims, is to use “plug and play relay nodes that are capable of multi-hop relaying and are deployed in the building indoors.” It is also proposed that these indoor relays are connected through an outdoor relay to the mobile network. This scenario may not make sense in the real world, because of the following:
· Capacity-wise, using the same outdoor 5G network as backhaul for an entire building full of 5G users does not seem realistic. If a wireless backhaul is desired, this scenario could be better addressed with a dedicated point-to-point link;

· For the indoor part, the scenario is effectively a mesh network. Mesh wireless networks are known to pose significant drawbacks in terms of achievable QoS and latency. For this reason their applicability in real life is extremely limited;
· Some cabling is always needed to overcome penetration loss not only from outside to inside, but also between different floors (concrete and steel structures prevent transmission points in one floor from covering other floors). This is an issue even in the scenario of Fig. 2 in [1], and represents a significant part of the cost for indoor deployment together with installation, and other very practical issues. So the cost advantage over other solutions can be questionable.

Observation 1: The practical relevance of the “relays in indoor building hotspots” scenario is questionable.
2.2 Multi-Hop Relays in Street Canyons
Urban canyons are another typical case of coverage hole which operators have to address.  Notice the extremely high path loss mentioned by [1] (140 dB and above). Such a highly dense scenario, which cannot be reasonably covered by a single rooftop cell several blocks away (as shown in Fig. 3 in [1]), can also be addressed with network densification, small cells and/or lamp post sites.

Observation 2: The street canyon scenario can also be addressed with network densification, small cells and/or lamp post sites.
It is proposed in [1] to address this scenario with “fixed relay with multi hop capabilities”, presumably deployed over the rooftops and then connected to one or more small cells at street level. The following observations can be made:

· In real life deployments, the critical (and costly) part is how to transfer the traffic from the street level to the rooftop sites (Relay eNB1-3 in Fig. 4 in [1]). This does not depend on the technology chosen for the sites);

· Capacity-wise, multi-hop relays are even more critical than single-hop relays: they may be effectively a series of cascading bottlenecks. They may not be the most scalable and flexible solution for dense urban areas.

Observation 3: In real life, the benefit of multi-hop relays and their advantage in terms of cost and capacity over other solutions for street canyons (e.g. small cells, lamp posts etc.) may be questionable.
2.3 High Speed Train
Mobile relays in high speed train scenarios have been studied for LTE in Rel-11 [2]. Now the scenario in [1] takes this one step further, with the following two types of relay:
1. Single-hop moving relay – relays deployed along the track, connected to a mobile relay on board the train;

2. Multi-hop moving relay – multi-hop relays deployed along the track, connected to a mobile relay on board the train.

The only thing the above scenarios have in common is that they use a mobile relay on board the train, since coverage along the tracks does not seem specific to relay nodes: all considerations already made for all other deployment scenarios apply.
Observation 4: RAN coverage along the tracks does not seem to constitute a specific use case for multi-hop relays.

Concerning mobile relays themselves, it is useful to mention that the choice of solution for on-board coverage in trains is heavily constrained due to very practical reasons. For example, a train typically stops for maintenance for a few days every 4-5 years, and that is the only “maintenance window” available to the mobile operator. For this reason, on-board repeaters or WiFi APs backhauled by a mobile terminal (which greatly simplifies deployment and decreases equipment cost) are typically preferred.
Observation 5: Operators typically prefer other solutions (e.g. Wi-Fi, repeaters) to mobile relays for coverage on board high speed trains due to very practical reasons.
Proposal 1: Do not capture the use cases presented by [1].

Proposal 2: Capture the TP below.
3 Conclusions and Proposal
We believe the use cases presented in [1] to be purely theoretical. In particular, we have observed:
Observation 1: The practical relevance of the “relays in indoor building hotspots” scenario is questionable.
Observation 2: The street canyon scenario can also be addressed with network densification, small cells and/or lamp post sites.
Observation 3: In real life, the benefit of multi-hop relays and their advantage in terms of cost and capacity over other solutions for street canyons (e.g. small cells, lamp posts etc.) may be questionable.
Observation 4: RAN coverage along the tracks does not seem to constitute a specific use case for multi-hop relays.

Observation 5: Operators typically prefer other solutions (e.g. Wi-Fi, repeaters) to mobile relays for coverage on board high speed trains due to very practical reasons.

For this reason, we propose:

Proposal 1: Do not capture the use cases presented by [1].

Proposal 2: Capture the TP below.
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Wireless Relay

Editor’s notes: Capture wireless relay related aspects.
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 analysed.
-
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 user cases, should be analysed. Furthermore, due to the fact that multiple-hop relays cascade and backhaul traffic from one another, they can constitute a capacity and latency bottleneck with respect to small cells and dual connectivity.
-
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 analysed.
-
Mobile relay:

-
A relay node may be deployed on a vehicle, and provides wireless connectivity service to end user 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).
