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1
Introduction
In [1] the work was approved to introduce enhancements to support UE power consumption optimisation and signalling reduction. One of the objectives is to evaluate the need for assistance information about the UE and it’s traffic type/pattern to assist RAN nodes in their configuration of the UE.

2
Discussion
2.1
Fixed Traffic Information
The outcome of the study in [2] has concluded different solutions are suitable depending on:
a) Small data (both the power saving optimisation and the signalling reduction optimisation have been determined useful when there is small data)

b) Frequent or infrequent data (keeping in connected mode is suitable for frequent small data, while power saving state is suitable for infrequent small data)

With this in mind, it’s fairly clear that in order for RAN nodes to provide the optimal configuration for a UE then RAN nodes need to have as a minimum an indication of both of the above UE properties, whether that is regarding which RRC states to use, which DRX configurations, inactivity timers, and so on. This was also a conclusion of the study item, that the traffic description would be useful. However, it was unclear how to obtain the information reliably. 
Indeed, for many UE types, the traffic pattern can be unpredictable particularly when there is a human user contolling all or part of the data exchange. However there are also many device types which will have a very predictable and fixed pattern of data – specifically MTC devices such as smart meters, vending machines, security camera installations, sensors and so on. For this type of device then the information regarding traffic can be reliably reported and used to configure RAN nodes. 
Proposal 1: Traffic information is useful for devices that have a fixed and predictable pattern of data. 
Where the information comes from is another question and was not concluded in the SI. For most of the cases, the best place would be from the UE itself, at least in the first instance. This can then account for different UE configurations (for example smart meter configured to report electricity only, or electricity and gas), installation dates/times, system specific parameters such as number of cameras in a security installation. This type of information may be difficult to determine in the network alone, however once the initial setup is done and the UE has reported it’s traffic information to the network then it may be fine to obtain this information from the CN on subsequent setup. However this requires some overhead in terms of storage space in the CN so it may anyway be more convenient for a UE to report this always. This would also allow for UE being reconfigured or setup differently.

Rather than try to define exactly what small data or frequent/infrequent data is, it makes more sense to report a data amount and periodicity. This way it can be left to RAN implementation to determine what the suitable criteria are to perform different configurations, which may also take into account other factors such as NW load. If this is reported only when this is a fixed property of the device then it makes sense to provide as a UE capability.
Proposal 2: Data amount and periodicity should be reported by the UE, only if this information is fixed and predictable (for example a smart meter with fixed report size and period) in UE capability information.  

2.2
Fixed Mobility Information
In addition to the traffic information it was concluded that some mobility information may be useful. It has been agreed as part of the HetNet mobility improvements work to include a report of mobility state estimation during connection establishment. This may be useful for the network to perform some configuration, however it should also be noted that for both the power saving state, and for keeping in connected mode, it was noted that drawbacks from these solutions such as increased handover signalling would not be an issue for stationary devices in [2], [3]. It follows then that the devices which would benefit the most from these improvements or solutions would be devices which are in fact stationary. 
It has been argued many times in the past that mobility state estimation may not always provide a reliable indication of the UE speed, for example a stationary device in a border region between cells may in fact change cells multiple times even though it is not moving at all. However, it is clear that many MTC device in particular will be stationary in the true sense – examples of this would be smart meters which are attached to the electricity system in a house, security cameras which are screwed to the wall, vending machines in a fixed location. For these devices there is no need to perform a mobility state estimation in the traditional sense, because they are able to determine for certain that they are in a fixed location without performing cell change counting. If this is the case, then the SI already concluded the usefulness of such information.
Proposal 3: Stationary indication is useful for devices that are truly stationary.
As part of HetNet discussion, most companies have indicated that the stationary indication may not be useful for mobility enhancements and we agree with that. However, it is concluded as part of MTC studies that solutions and drawbacks with the solutions are better for stationary UEs. Furthermore, MTC work addresses both LTE and UMTS whereas MSE is discussed currently only as part of LTE HetNet – hence we should discuss stationary indication as part of the MTC work.
As mentioned above, the stationary indication is most useful for devices that are truly stationary – as such this does not need to be estimated by counting cell changes, but rather this would be a UE property configured at installation/setup time of the UE. If this is a fixed property then it could potentially also be reported as part of UE capability information. However, it is worth considering also that MSE information spare value could be used in LTE to avoid introducing any further signalling overhead. The value would be used only by these MTC UEs and would indicate a fixed property rather than an estimate. In UMTS, the mobility state is already reported in RRC Connection Request, and has no spare value, therefore a new IE would be needed. 
Proposal 4: Only UEs known for certain to be stationary (for example devices that must be screwed to the wall and don’t need to estimated a speed) should report this. For LTE the spare value in mobility state estimation IE introduced in Rel-12 HetNet could be used to indicate a fixed device (not estimated). For UMTS a new IE is needed.
2.3
Dynamic traffic and mobility information
Since the WI is not only for MTC devices but also other types of mobile data applications, then we could consider a more suitable approach for the more unpredictable traffic and mobility behaviour – as mentioned above the fixed UE property/capability information may not be so useful. 

Statistics could be collected by the network regarding UE behaviour, however it is unclear how this can be used and it was not possible to conclude this during the SI phase. It may be useful for some implementations to optimise average UE behaviour and set parameters accordingly for all UEs, however for configuration of a single UE at one point in time it is probably not so helpful. 
One potential improvement which has been used to the UE advantage in UMTS is the fast dormancy feature. This is somewhat similar to the power preference indication in LTE, with the main difference being that the UE indicates after a period of data activity has ended, the preference to move to a more power efficient state (RRC State). Since the solution for signalling overhead reduction is likely to be keep the UE in connected rather than move to idle, and for power consumption optimisation a new power saving state will be introduced, we could consider introducing an enhancement for LTE whereby the UE can indicate it’s RRC State preference dynamically. This feature is already available in UMTS, and we may also consider whether any further enhancements are needed to support the new power saving state, however it seems unlikely given the timescales that this work can be done in Rel-12. 

Proposal 5: For moving devices and/or devices with unpredictable data then we could disuss improving the power preference indicator to include RRC state preference, however this should be dicussed in a later release.
3
Conclusion

In this paper we have identified:
Proposal 1: Traffic information is useful for devices that have a fixed and predictable pattern of data. 
Proposal 2: Data amount and periodicity should be reported by the UE, only if this information is fixed and predictable (for example a smart meter with fixed report size and period) in UE capability information.
Proposal 3: Stationary indication is useful for devices that are truly stationary.
Proposal 4: Only UEs known for certain to be stationary (for example devices that must be screwed to the wall and don’t need to estimated a speed) should report this. For LTE the spare value in mobility state estimation IE introduced in Rel-12 HetNet could be used to indicate a fixed device (not estimated). For UMTS a new IE is needed.
Proposal 5: For moving devices and/or devices with unpredictable data then we could disuss improving the power preference indicator to include RRC state preference, however this should be dicussed in a later release.
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