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Introduction

The development of MTC requirements is addressing an important area with potentially significant impacts on mobile networks. Indeed, some network operators have already reported issues (ref. S1-094160 (KPN) “Update of Signalling Congestion Use Case.”)

A review of the Stage 1 requirements resulted in a series of contributions to meeting SA1 #51. Several were accepted (with revisions) or merged with others and several were noted as candidates for resubmission for Release 11.

The aim of this discussion paper is to highlight where the clarifications to the MTC Stage 1 specifications should be considered and to make proposals on how to do this.
Background

TS 22.368 on Network Improvement for Machine Type communication was updated at SA 49 in September 2010. The reference version for this discussion paper is v10.2.0 (2010 10 01) which is presumed to be the base version for Release 11, i.e., will become v11.0.0.
Discussion

Problem: In section 7.2.1 on Low Mobility, an attempt is made to deal with no mobility, infrequent mobility and mobility within a defined region all at the same time.

Discussion: These limitations on mobility lead to requirements for reduced frequency of mobility management, simplified mobility management and changed frequency of location updates. Unfortunately, this becomes confusing when these three types of mobility are considered since the requirements are actually specific to the degree of mobility rather than applicable across the range of mobility.

It would be preferable to treat the three cases separately.

· No mobility is just that, a MTC Device that does not move. Hence its location is known a priori (provided as “datafill”) and no mobility management or location updating is needed. This is essentially providing service to a “fixed terminal” using a mobile network. From the mobile network’s point of view, mobility management is only needed when the terminal is initialized.
· Infrequent mobility would apply to a MTC Device that spends long periods of time in one location before moving to another where it again spends a long period of time. How “long” these periods are is not indicated. Would these be similar to a human user who might take his or her UE from home to the office and back again and not much more? Or are longer periods envisaged? If so, how long? And when these infrequently moving MTC Devices do move, how would they be treated differently from “normal” UEs? In the absence of a clear definition of infrequent mobility, normal mobility management procedures should be applied.
· Mobility within a defined region is not well described. How large is a “region”? Is it one sector in a cell, or a whole cell, or a group of cells? What if several cells are involved but are attached to different MSCs? How strict is the definition of the allowed service region? Since radio propagation can vary considerably and other factors also come into play, cell boundaries cannot be seen as static nor as very precise. Are more specific location  verification techniques to be applied, and if so, what level of accuracy is required? MTC Devices in this category can still require the usual mobility management functions and location updates if the mobility involves crossing cell boundaries. What action is to be taken if the MTC Device moves outside the defined region? Or is it assumed that the MTC Device is constrained in some way independent of the network (“fenced in”) to operate only within a defined area?

· Frequency of mobility updates. The concept of the network defining and modifying the frequency of mobility updates for MTC Devices is superficially attractive but may prove problematic to do. For MTC Devices that are static or move infrequently (whatever that means), there should be no need to modify the frequency of mobility updates as they will already be low. For mobility within a defined region, the MTC Device may actually be moving frequently and therefore needs frequent updates.
Suggested solution: The requirements should be stated according to the degree of mobility. “No mobility” does not require mobility management procedures (or merely requires an initialization of location.) “Infrequent mobility” is not sufficiently defined to distinguish it from normal mobility. “Mobility within a defined region” appears to require normal mobility management but with restrictions on locations where service is to be provided. See also the discussion on section 7.2.6 (Mobile Originated Only) and section 7.2.7 (Infrequent Terminated Mobile) below. Clarification is needed on how precisely the region is to be defined. Adjusting the frequency of mobility updates does not appear to be a useful concept when considered against what MTC Devices in this “low mobility” category may actually be doing.
Problem: The MTC Time Controlled feature in section 7.2.2 places a substantial burden on the network in managing MTC traffic loads vs. having the MTC application manage this based on general congestion information the network can provide to its users.

Discussion: To meet this service requirement, “the network” must be aware of the access grant time interval, the forbidden time interval, the normal time duration, and different charging rates if access is to be allowed outside the access grant time interval. It must also manage the signalling and traffic loads of a potentially large number of MTC Devices in a way that allows them to complete their communications within an appropriate time period according to their subscriptions. When each MTC Device which has a subscription parameter indicating Time Controlled requests network access, a check must be made whether it is asking for access within the access grant interval, or outside the access grant interval but not in the forbidden interval. The access duration start must be noted and a check made that this is not exceeded else the access must be terminated by the network.

A Note is provided that indicates it is desirable that MTC Devices with the same access grant interval distribute their communications across that interval. However, no indication is provided on who is responsible for this, i.e., the MTC Devices themselves or the network. 

MTC Devices using the Time Controlled feature should need access to the network in well defined intervals and at well defined frequencies depending on the nature of the application. Hence, the appropriate parameters for access grant intervals, duration and frequency can be part of the subscription. MTC Devices can generally be assumed to behave according to their subscription parameters so limited effort should be applied to real time verification of this.

Suggested solution: With CDRs and downstream OAM processing, it will quickly become apparent if there is a significant discrepancy between a MTC Device’s actual vs. expected behaviour with respect to its subscription parameters. This should be sufficient to resolve problems due to behaviour outside subscription parameters but not otherwise a malfunction, hence the network need not check every MTC service request in real time against the various time control related criteria.

If a MTC Device malfunctions and generates frequent network access requests to a point where it places an undue burden on the network, other (existing?) mechanisms may be applied as for any other type of UE.

If the network becomes congested so that it would be desirable to defer MTC traffic to another time interval, then the network should inform the MTC server of congestion and the MTC Server should take action to defer access grant time intervals through, e.g., a broadcast message conveying this instruction similar to initiating MTC Device Triggering in section 7.1.2.

The related requirements in section 7.2.2 have been retained in the associated CR but some further discussion is needed to assess what should be done in this area.

To distribute the start times within an access grant interval, the MTC Device itself should provide an algorithm (in some implementation dependent random or pseudo-random manner) to delay the start of its access request in its access grant interval.

See also the next item on “section 7.2.3 Time tolerant.”

Problem: The Time Tolerant feature in section 7.2.3 is not significantly different from the Time Controlled feature in section 7.2.2.

Discussion: The Time Controlled feature in section 7.2.2 is not explicit on this but clearly implies that a certain delay tolerance is acceptable as a result of adjusting the access grant interval and randomizing start times within that interval. The Time Tolerant feature is therefore the same although the implication is that the delay tolerance interval is longer. The actual interval should not be relevant.

There is one different aspect that is mentioned and this is the last point in section 7.2.3. This is a requirement that allows the MTC Device to respond to an MTC Server query that it is not sending data because the network is imposing a delay.

Suggested solution: The two features should be merged. The requirement (presently optional: last point in section 7.2.2) that the MTC Server be informed if the network determines that a delay in the access grant interval is needed can be deleted based on having the MTC application at the MTC Server manage the access grant time, etc.

Problem: The Priority Alarm feature in section 7.2.9 is inherently an MTC Application activity.

Discussion: In order for the alarm indication message to be transferred by the network, it needs to have sufficient priority assigned to it so that congestion (unless very severe) does not cause it to be blocked. By its nature, a Priority Alarm should be independent of location, time or other subscription restrictions.


Suggested Solution: The specification should be enhanced to describe Priority Alarm as an MTC Application message that is given higher priority to maximize the likelihood of delivery.

Conclusion

This discussion paper has reviewed the requirements for machine type communications captured in TR22.368 v10.2.0/11.0.0, in particular with the aim clarifying a number of requirements.
The associated CRs are offered for consideration.
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