3GPP TSG-SA WG1 Meeting #71
S1-152078
Belgrade, Serbia, 17-21 August 2015


Title:
Use Case on SMARTER Device Profile
Agenda Item:
8.1
Source:
Intel Corporation, Alcatel-Lucent, Nokia
Contact:
Ana Lucia Pinheiro

ana.lucia.a.pinheiro@intel.com
Abstract: This use case is intended to help 3GPP with the evolution from 4G to 5G, by creating means to differentiate and identify the diverse characteristics that UEs may support in 5G. These are characteristics that will be relevant to the operation of both the UE and the network. They may affect the control plane procedures (e.g. whether or not mobility should be supported) and also the user plane related procedures (e.g. resource allocation and data path selection). 
In the past, 3GPP discussed how to characterize a UE that supports specific applications (e.g., low priority for MTC devices, V2X-enabled devices during V2X discussions). It was agreed “to use the terminology ‘UE’ and ‘eNB’ and concentrate on the requirements for the 3GPP system to allow efficient transport of communciation under specific conditions as a function of applications supported by the UE or physical location where the UE will operate.” [S1-151585]. However, due to the diverse set of services to be supported in 5G (i.e., large number of verticals to be supported), and the wide ranging types of requirements, it is beneficial to define a manner to differentiate the UE behavior, allowing the network to make decisions, for instance, on resource allocation and slicing. A“device profile” characterizing the UE behavior is proposed in this contribution. The “device profile” characterizes the UE behaviour and thus also helps during standardization for all working groups as different 3GPP requirements and procedures can be targeted to specific “device profiles”.
---------- Use Case template ----------
5.x
SMARTER Device Profile
5.x.1
Description

So far the services provided by 3GPP devices are mostly centred on voice or data. Mobile broadband is the biggest application and today devices behave very similarly performing voice calls or video streaming, internet browsing and email. Moving forward, 5G devices will require the support of many different types of services, catering for multiple verticals.  The different IoT verticals will create very diverse requirements from delay tolerant to ultra-low latency, from small data packets to video transmissions. 

As per the NGMN white paper:

“5G terminals should have a high degree of programmability and configurability by the network, for example in terms of terminal capabilities, access technology used, transport protocol used and certain lower layer functions (e.g. error control schemes). This will enable efficient logical division for different services (slicing) while removing dependency on terminal type. 

In particular, flexible and dynamic UE capability handling should be assured. This would allow the network or the UE to choose one of the profiles depending on QoS needs, radio node capability and/or radio conditions.” 

And as per the 4G Americas white paper: 
“To support possibly billions of IoT devices, a wireless network infrastructure is needed that’s not only highly scalable in terms of its capacity, but can also optimally handle differing service needs of various IoT verticals. Examples of differing service needs include diverse requirements for mobility, latency, network reliability and resiliency. These diverse requirements may require re-architecting key components of the cellular network, such as to support mobility on demand only for those devices and services that need it.”

Thus, for 5G, it is important to support different types of devices. Today, in Rel-13, 3GPP differentiates devices by using the MTC feature “delay tolerant”. This allows for two types of devices: delay tolerant and non-delay tolerant. The “delay tolerant” feature was included to allow for the UE to be able to notify the network that this UE does not have a high priority transmission, i.e., the UE can wait to transmit the data with no urgency. Enhanced access barring procedure was created for such “delay tolerant” devices, allowing the network to bar then from transmitting or reject a connection request. This feature is helpful to allow for operators to control traffic in the network in congestion conditions. 

However, as we move to 5G, this single bit “delay tolerant” will no longer be sufficient to characterize a device. Devices may have other types of characteristics that the network should be aware of.
As per the NGMN white paper:

“Not all slices contain the same functions, and some functions that today seem essential for a mobile network might even be missing in some of the slices. The intention of a 5G slice is to provide only the traffic treatment that is necessary for the use case, and avoid all other unnecessary functionality. The flexibility behind the slice concept is a key enabler to both expand existing businesses and create new businesses.” 
“For example, a 5G slice for typical smartphone use can be realized by setting fully-fledged functions distributed across the network. Security, reliability and latency will be critical for a 5G slice supporting automotive use case. For such a slice, all the necessary (and potentially dedicated) functions can be instantiated at the cloud edge node, including the necessary vertical application due to latency constraints. To allow on-boarding of such a vertical application on a cloud node, sufficient open interfaces should be defined. For a 5G slice supporting massive machine type devices (e.g., sensors), some basic C-plane functions can be configured, omitting e.g., any mobility functions, with contention-based resources for the access. There could be other dedicated slices operating in parallel, as well as a generic slice providing basic best-effort connectivity, to cope with unknown use cases and traffic.”
In order to identify the characteristics of the devices, 3GPP could create different types of UEs. However, this path has been discussed multiple times in MTC and V2X (e.g., low priority for MTC devices, physical location of the device, e.g., installed in a car, during V2X discussions) It was agreed “to use the terminology ‘UE’ and ‘eNB’ and concentrate on the requirements for the 3GPP system to allow efficient transport of communciation under specific conditions as a function of applications supported by the UE or physical location where the UE will operate.” [S1-151585].
As an example of such device characteristic, IoT devices may be either battery operated or connected to a power supply (wearable sensors versus light bulbs installed in lamp posts in streets). It would be beneficial if the requirements on those devices could be clearly differentiated. Another example is mobility: some devices are meant to always be in one place and therefore they would not need to support mobility procedures. Reachability is another example that comes to mind: some devices are not meant to receive calls and only support Mobile Originated procedures, as it was pointed out in the 4G Americas white paper: “‘No idle mode mobility’ means that context and state information for tracking the device need not be stored in the network, saving resources when applied to a plethora of MTC, sensor-type devices. There are two cases for no idle mode mobility: The device may not support idle mode and be always-on, similar to Wi-Fi, or it may support a sleep/coma mode whereby the device de-allocates Tx and Rx resources, hibernates until it wishes to initiated a transaction and is not reachable from the network until that point. The latter case is particularly useful for a sensor-like device where battery life is of paramount importance and network-initiated communication is not required.” In case the network needs to connect to those devices, e.g., for a software update, it can be done when the device connects to the network. 
It is beneficial for the network operator to know all these different impactful device characteristics. Plus, as it becomes clear that not all 3GPP procedures may apply to all devices, and that some 3GPP procedures may be relaxed or modified for specific types of verticals, the “device profile” is a means for 3GPP to specify procedures in a clear manner as a function of the “device profile.”
If a configuration parameter is created for each of the characteristics that 3GPP needs to define for different procedures, the possible combinations could become very complex to handle in terms of not only standardization, but also resource management/slicing on the network side. Moreover, not all combinations apply. For example, a device connected to a power supply is likely to be stationary. If the device supports mobility, then it is likely that it is battery operated. If it is a sensor it is likely to only need to support mobile initiated procedures, and also have very strict requirements on battery life.  
Therefore, the utilization of “device profiles” would be beneficial as it creates a framework that allows 3GPP to control and limit the (possibly very large) number of parameter combinations. A very large number could increase the complexity of the system when trying to deal with the different possible usages. This way, 3GPP can define a set of parameters of interest and a set of combinations allowed, and each combination is a “device profile.” 
To further clarify the concept, we take an example: If mobility, reachability and battery operation limitations were to be the parameters of interest for 3GPP, we could define the two example profiles in the table below. 
Note that this table is given only to explain the concept, and we should not assume that those are the parameters of interest. Operators and vendors should work together in defining the parameters of interest. 
Table 1: Examples of Device Profile

	Device Profile (Example)
	Mobility
	Battery
	Reachability

	Profile Example X
	Support of mobility
	Battery operated
	Device needs to be reachable for mobile terminated calls

	Profile Example Y
	Stationary
	Connected to power supply
	Mobile Originated Only


Definition of Device Profile (tentative, TBD): The 3GPP Device Profile is a collection of device characteristics that affect the way in which an individual device behaves. The device profile is relevant for the network because devices with different profiles are expected to require the support different control plane procedures and also impact network slicing and resource allocation. 
Benefits: By having a means to identify different types of UE profiles, the benefits are, for instance: 
1) A clear way to define requirements for different types of verticals, 

2) The diverse characteristic of UEs are clearly defined, allowing the network to make decisions, e.g. on “slicing,” resource allocation, and path selection 

3) The usage of “device profile” helps during standardization for all working groups, by allowing specific requirements to be targeted to specific “device profiles.”

4) The usage of device profiles is scalable. 3GPP may start with a set of profiles of interest, and if new parameters are needed in the future, they can be added and requirements for the new profile can be clearly defined in future releases, should that be needed. 

Note: This feature is intended as a means to characterize devices; how to handle each device profile, whether devices can be reconfigured with a new profile, and how 3GPP procedures are impacted based on profile, are all factors that need to be investigated by 3GPP, based on the needs of both vendors and operators. 
5.x.2
Potential Service Requirements
N/A
5.x.3
Potential Operational Requirements
The 3GPP system shall be able to support different “device profiles” as part of the UE subscription. Each “device profile” shall contains a set of pre-defined parameters that characterize the type of requirements for the UE based on the services that the UE must support. “Device profiles” shall be defined such that they assist with network slicing, access control and resource management. UEs with different “device profiles” may support different control plane procedures. 

Note: Examples of parameters to be included in a device profile were given in this use case. However, operators and vendors should work together in defining the characteristics of interest for 3GPP. 
