SA WG2 Temporary Document

Page 2

SA WG2 Meeting #115
S2-162691
23-27 May 2016, Nanjing, China

Source:
Orange
Title:
Solution for New Key issue on Minimal connectivity within extreme rural deployments
Document for:
Approval
Agenda Item:
6.10.0
Work Item / Release:
NextGen / Rel-14
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Proposed changes to TR 23.799
5.x
Key Issue x: Minimal connectivity within extreme rural deployments
5.x.1
Description 
In the context of “Markets requiring minimal service levels” described in TR 22.864 [7] and “Extreme rural for the Provision of Minimal Services over long distances” described in TR 38.913 [10]), the next generation system architecture should deal with altered session continuity which are due to unreliable links or energy saving strategies.

This key issue will address the need and possible solutions to support minimal services in the context of extreme rural deployments, where territories are very large (see TR 38.913) or resources are limited (see TR 22.864), e.g., limited electricity provided by alternative energy sources as there is no electricity grid, unreliable and costly backhaul, etc.
This key issue will study:

-
mechanisms that finely control resource consumption in all the elements of the NexGen system architecture that are placed on the end-to-end path of sessions 

-
optimized control of access network, backhaul, and core network resources while ensuring minimal connectivity over large territories for essential services with very limited bandwidth requirements (typically, less than 50kbps, e.g., transmitting/receiving short text messages, emergency notifications/alerts,…) 

- 
optimization of energy consumption of all the elements on the end-to-end path of sessions

-
capabilities in NexGen System for ensuring resources optimization on UE (typically power consumption)

-
relaxed user experience (e.g. user experienced data rate of a few kbps, E2E latency of 50 ms, lower availability of 0,95)

-
local services, local storage, local switching, in the case where UE are in-coverage but there are not enough resources along the end-to-end path of the NexGen system architecture 

-
mechanisms enabling connectionless traffic transmission, intermittent connections  and the selection of multiple paths for a session (e.g., multipath routing including multiplexing and demultiplexing mechanisms) and multiple connectivity maintenance (IP anchors, tunnelling,…) .
End of P-CR

6
Solutions
Editor's Note: This section describes the solutions to the key issues and solutions to architecture design. 

6.1
Solution for Key Issue X
This solution addresses requirements of key issue #X within extreme rural deployments, where resource usage should be optimized. It aims to control finely resource consumption when resources (e.g., energy, spectrum) of network and UE.
The solution consists to switch smoothly between two layers having complementary behaviors. Typically, a Low-Power Layer for providing minimal services can substitute to a broadband layer that will be chosen for more resource consuming applications (e.g., video, Internet). Minimal services only exchanges few text messages or IoT smallData. The Low-Power Layer can be based on an IoT-like access technology.
Switching from a layer to another may depend on:

· the application requirements (where disconnecting the broadband layer and keeping the Low-Power layer, for signalling and for minimal services, in order to save resources on the UE; the broadband layer is switched on on demand)
· the UE location (see left part of Figure 1), typically inside the broadband layer coverage (in blue) or only in the coverage of low-power layer (in green)  
· the network load at different periods of time (see right part of Figure 1). Typically, the broadband layer can be shut down completely during some periods of time if no application is requiring this layer and then switched on on–demand ; additionnaly, the backhaul for the broadband layer can be shut down also because the Low-Power layer relies on a low-power transport network.
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The system provides an interface for notifying
applications of changing conditions in order to

adapt their respective behaviors consistently

When all UEs are attached only to low-power layer
then the broadband layer is switched off.

If an application requests broadband, the low-
power layer relays the request up to the core
network

If conditions to wake up the broadband layer are
met, then the low-power channel is used to relay a
request from thecore to wake up the broadband
layer on the appropriate base station (e.g., by
applying a Wake-on-LAN on base stations and
backhaul devices)




Figure 1: switching between broadband and Low-Power Layer
The Lower Power layer achieves a minimal control-plane (for exchanging switch off/on messages) and data plane (for minimal services).
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Figure 2: switching between Low Power and Broadband 

Low-Power nodes are co-located with base stations and backhaul stations. Signalling over low-power layer may be multi-hop. Therefore, Low-Power signalling will be achieved by different nodes (B1 and B2 in Figure 3)
Broadband access nodes and backhaul nodes can be switched off. The wake-up process will reactivate backhaul nodes and access nodes.
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 Figure 3: Procedure for switching the broadband layer through the Low-Power layer
The principles of the solution depicted in Figures 2 and 3 for switching on and off the broadband layer through the low power layer, and switching from one to the other. It behaves as follows:

-
A UE connects to the Low-Power layer as long as there is no broadband layer activated. If the UE requires the activation of the broadband layer (similarly to a bearer from the point of view of the UE), it sends a request through the Low-Power Layer, then the request is forwarded until the Core Network.

-
The Core Network checks if a Broadband Layer can provide an appropriate level of signal for this UE and decides which Broadband Base Station has to be activated. The Core Network sends a wakeup request through the Low-Power Network up to the Low-Power Interface connected by Ethernet to the selected Base Station, where a Wake-on-Lan mechanism is used to wake up the station.

-
The Broadband Base station wakes up and the UE attaches to the Broadband layer in a traditional manner.

This illustrates that a part of signalling (a subset of C-Plane functions) can be achieved on the Low-Power Network in order to save network resources (e.g., energy, spectrum).

The Low-Power Layer provides U-plane data for minimal services: sending/receiving short messages, emergency notifications/alerts,…

An UE should be able to choose the appropriate layer (even if Broadband is available) regarding the requirements of running applications in order to save resources on the UE.
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