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Introduction

Companion documents [1] and [2] detail the RAN impacts of the latest SA2 requirements for LTE and UMTS respectively.  Based on this analysis, this paper makes a proposal for how the RAN could be kept MTC agnostic in the light of the latest SA2 requirements.  It is also proposed to seek SA2’s opinion on the proposal.  
Motivation for an MTC agnostic RAN
Following discussion of [3] at the #71bis RAN2 meeting, RAN2 expressed a desire to keep the RAN ‘MTC agnostic’ if possible [4]:

=>Should try to stay service agnostic in RAN. Will see in detailed analysis whether this is possible.

A key objective of making the RAN/AS system design MTC agnostic is so that any RAN/AS mechanisms which are standardised to deal with characteristics of MTC might in the future also be re-used for other (non MTC) device or application types.    
It was also noted in [3] that ‘MTC’ is a very generic term which can be applied to a wide range of applications and device types each of which may have very different characteristics.  It is therefore desirable, when specifying RAN/AS functionality to avoid, where possible, use of the generic term ‘MTC’ and instead find terminology that more precisely describes the specific characteristic or issue that is being addressed by the new RAN/AS functionality.  

The following provides an indication of the large variety of ways in which ‘MTC’ applications or devices may differ from one another:
· Mobility (stationary, mobile)

· Periodicity (periodic data transfer, aperiodic data transfer)

· Call origination (always mobile originated, infrequent mobile terminated / normal)

· Bandwidth demands (very low rate, high rate)

· Power consumption (no restrictions, e.g. for mains powered stationary device / severe restrictions, e.g. for cargo tracking applications)  

· Group membership (is the device part of a group of identical devices, is the device not part of a group)

· Delay tolerance (delay tolerant, delay intolerant)

· Ratio of signalling to user plane traffic (high, normal)

· Propensity for roaming (will not roam, may roam, may roam even when always deployed within a single country)

· Communication type (deterministic, non-deterministic)

· etc

Interpretation of the ‘MTC indicator’ by the RAN/AS

In the companion documents [1] and [2] it is concluded that SA2 require the RAN/AS to distinguish an ‘MTC’ device as distinct from a ‘Low priority’ device for the following reasons:

A) An MTC device may, in concert with other MTC devices behave in a ‘synchronous’ manner in terms of the signalling demands placed on the network.  ‘Low priority’ UE’s need not necessarily exhibit this behaviour or characteristic.
B) In the case of UMTS it may be desirable to steer an MTC device to a particular CN node.  This functionality is not required for a ‘low priority’ device.

C) In the case of UMTS it may be desirable to force an MTC device to operate in a specified network mode of operation. This functionality is not required for a ‘low priority’ device.  

Characteristics of MTC of relevance to the RAN/AS
Therefore based on the SA2 requirements, it can be concluded that the underlying characteristics of ‘MTC’ which are of relevance to the RAN/AS are at least:

· Deterministic behaviour 
· Specifically the concern is that large numbers of devices which behave deterministically will react to a common event or according to a specified program in the same manner resulting in ‘synchronised’ load on the network (see [5]).
· High ratio of signalling to user plane traffic
 (this characteristic is of relevance to UMTS only):
· In [6] it is stated that
The number of Machine Type Communication devices may be several orders of magnitude greater than "traditional" devices. Many (but not all) MTC devices will be relatively stationary and/or generate low volumes of traffic. However, these MTC devices have the capability to generate normal quantities of signalling.

· The fundamental concern appears to be that it may be necessary to steer ‘MTC’ traffic to CN nodes which are best suited to handle the unusual ratio of signalling to user plane traffic flow which is associated with some ‘MTC’ devices.  For example [6] states that MTC devices may be steered to an SGSN having a larger subscriber database and [8] states that the MTC device indications can be used by the NAS Node Selection function to select “M2M friendly” core network nodes (e.g. a modern MSC with large VLR capacity).  

Note that SA2 have already decided that MTC devices with certain characteristics, as listed below should be managed in specific ways: 

· Priority (is the UE a ‘Low priority’ device?)
· Roaming properties  
Note also that the underlying characteristic of MTC which results in the need for the capability to restrict devices to a certain network mode of operation is currently unclear (it is proposed in the companion paper [2] to ask a question to SA2 on this matter).    

On the deterministic behaviour or otherwise of MTC devices

The term ‘MTC’ as used by SA1, includes a wide variety of application types, some of which will behave deterministically as is typically the case with pure M2M applications such as a metering application, but some of which may not communicate in an entirely deterministic manner, which might be the case for H2M or M2H applications.

In this regard, it should be noted that the term ‘MTC’ as used by SA1 (and actually more widely in the M2M/MTC marketing literature) includes the following types of H2M applications, from Appendix B [7]:

· Point of sales

· Remote maintenance / control (eg switching on of pumps, central heating, video recorders etc)

In addition it includes M2H applications such as (Appendix B [7]):

· eBook

· Navigation

The possible involvement of a human in some ‘machine type communications’, means that it should not be assumed that all applications/devices which fall within the umbrella term ‘MTC’will behave in a purely deterministic way.

Observation:  The term ‘MTC’ is not necessarily synonymous with a device or application which behaves purely deterministically. 

Proposal

The RAN/AS specifications should be written in an MTC agnostic manner.  This can be achieved by avoiding the association of a device with the highly generic term ‘MTC’ and instead allowing the device to be associated with one or both of the following specific properties:  

·  ‘Deterministic communication’ (applicable to both UMTS and LTE)

· This means that the device/application behaves in a deterministic manner which could therefore result in ‘synchronised’ generation of traffic if there are many such similar devices. 

· The UTRAN/E-UTRAN would be able to use this information to perform ACB when all CN nodes are indicating congestion or for the purposes of RRC connection rejection/release when only a subset of CN nodes are indicating congestion.

· ‘High signalling to traffic ratio’
· This means that the device/application generates an unusually high ratio of CN signalling traffic to user plane traffic. 

· The UTRAN would be able to use this information to direct signalling for such devices to CN nodes which can handle unusually high ratios of signalling to user plane traffic (note that SA2 have currently defined such steering functionality for UTRAN/GERAN only).

The advantages of taking this approach instead of having a single ‘MTC indicator’ in the RAN/AS are as follows:

· Each of the RAN/AS defined mechanisms will only be applied when it is appropriate to do so : 

· Not all ‘MTC’ devices will have both deterministic communication behaviour and high ratios of signalling to traffic.
· The proposal would avoid, for example, steering a high bandwidth video surveillance device to a CN node that may have been specifically provisioned or allocated to support many devices which have high signalling to traffic ratio.    
· The proposal could be used to avoid the RAN/AS rejecting/barring RRC connection requests from essentially H2M applications such as remote control or point of sales terminals on the grounds that they could lead to synchronous signalling traffic spikes, when due to their non-deterministic behaviour this is not a concern.  

· Defined RAN/AS stratum functionality can easily be applied for non-MTC applications 
· Any non-MTC UE’s, which have a high ratio of signalling to user plane traffic could also make use of the RAN/AS mechanism for CN node steering.  Just by way of example, this might be of relevance in improved support for a dedicated H2H messaging terminal.

· Clearer, more future-proof specification

· ‘MTC’ is a non-precise term, meaning different things to different people and covering a very wide range of applications and possible characteristics.  The specification is made clearer by being explicit about the exact characteristics of MTC which are being addressed with any associated RAN/AS functionality. 

· For Rel 10, SA2 could decide that a device configured as ‘MTC’ would always have both of the proposed RAN/AS indications set (at least in the case of UMTS, where both indications are relevant).  Then in future releases more accurate configuration of device properties could be supported.   Alternatively SA2 could also choose to use the proposed indications in the NAS as well as in the RAN/AS. 

Summary
In order to keep the RAN/AS solution MTC agnostic:

Proposal: The RAN/AS specifications should be written in an MTC agnostic manner.  This can be achieved by avoiding the association of a device with the highly generic term ‘MTC’ and instead allowing the device to be associated with one or both of the following specific properties:  

·  ‘Deterministic communication’ (applicable to both UMTS and LTE)

·  ‘High signalling to traffic ratio’ (applicable to UMTS only)

In this regard it was observed that the term ‘MTC’ is not necessarily synonymous with a device or application which behaves purely deterministically.
It is proposed to ask the following additional question to SA2:
Question to SA2 :  Would SA2 have any objections to RAN adopting the above proposal?    
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