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1
Introduction
In RAN2#81bis one issue raised was how the UE and NW know whether to use new procedures for small data transfer, such as modified RRC signalling for connectionless or fast path. In addition, the SA2 solution for keeping UE in connected mode has been modified to be specifically for CN assisted eNB parameter tuning. In fact, the same issue is common for all of the new solution proposals for SDDTE and UEPCOP and in this contribution we discuss how to address that. 
2
Discussion
2.1 Necessary information from UE

One common issue for all of the currently proposed solutions for STTDE and UEPCOP which have some RAN impact is how to choose the data transfer mechanism. This applies regardless of 
· New RRC signalling/setup procedures (e.g. fast path, connectionless)
· Extended DRX (Idle or connected)
· Configuration of existing DRX and radio bearer parameters (e.g. optimised for small data transfer, frequent or infrequent)
· New RRC states (e.g. semi-idle states)
· UMTS or LTE (assuming that even re-using existing procedures in either RAT, would need information from the UE to optimise the configuration)
A similar issue was discussed at length throughout the EDDA work item in Rel-11. In the end, all that was agreed was to introduce the EUTRAN equivalent of UMTS fast dormancy in the form of power preference indication (PPI). This Rel-11 mechanism could potentially be re-used or partially re-used for the purpose of small data UE or application types, however it is quite likely some extension would be needed because currently the UE is only able to indicate a preference for a more power optimized configuration (in UMTS, this is a preference for a more power optimized RRC state). 

However, current mechanisms don’t provide enough information about the UE traffic profile, or expected data amounts or frequency of transmission, which are the main characteristics being discussed as part of Rel-12.

Hence, we would probably need some indications from the UE indicating

a) Small data

b) Frequent or infrequent activity

Depending on the actual solutions adopted, including the option of no new signaling procedures or DRX extensions solutions at all (with the assumption that PPI is not enough, and eNB still needs to be able to provide optimized configurations to address small data and infrequent data cases) then we could potentially include this information in the UEAssistanceInformation or for more complex solutions that involve modification to RRC connection establishment we may need to consider including information in RRC Connection Request or Complete messages (UTRAN and EUTRAN). 
Proposal 1: The UE needs to indicate “small data” and “infrequent” data (if not indicated, then this would be “normal” traffic activity). RRC Message is FFS depending on solutions eventually agreed.
NOTE: Even in case of CN assisted eNB parameters tuning this would be required, if not in RRC message then it’s likely to be needed in NAS signalling, however such discussion is not in RAN2 scope.
2.1 Characterising “small” and “infrequent” data

Such characteristics may at first seem difficult to define, and difficult to predict, particularly in the case of traditional UE types such as smart phones, because overall the traffic heavily depends on user interaction. For MTC devices however, this can be more predictable. For example, it is very likely that a smart meter would be configured with a fixed pattern of data transfer – such as 1kB of data every hour. In this case it is very easy to set the traffic characteristics as a device property and hence some indication similar to UE capability could be expected - E.g. UE can set 2 capabilities “small data” and “infrequent data” or similarly to “delay tolerant” we could expect new establishment causes.

Proposal 2: For some devices types (e.g. smart meter), small and infrequent data can easily be a fixed device property, perhaps set by the operator or device manufacturer.
For the case of traditional device types, and for more advanced MTC devices, such as in-car systems which may require to act differently depending on the situation (e.g. emergency call, maps download, fuel and mileage reports) may need to set these indications dynamically, depending on the application (s) in use. For smart phones one could conceive that even the operating system may need to take into account all of the running applications when determining how to set this information. With this in mind, it is likely that we would need a mechanism to update the traffic properties to the NW in connected mode (e.g. in PPI) in addition to being able to send this early in the connection (E.g. during establishment). 
Proposal 3: For other devices types (e.g. smartphone), small and infrequent data may be a dynamic property, perhaps set by upper layers, e.g. the application(s) in use or the operating system.
One other consideration is how to set the criteria – i.e. what exactly is small data, and what is frequent or infrequent data? It would not be a good idea to allow devices just to freely set this information, as this would anyway be meaningless to the network because it might mean something entirely different depending on the device. We would need to standardise the conditions for setting the information from the UE.

One simple option would be to agree the precise conditions characterising small data, for example according to the currently agreed traffic models, small data could be considered as anything up to 1 Kbyte and therefore the UE could set “small data” indication if the data size is expected to be less than that amount. Similarly, infrequent data might be in the order of hours.
However, it’s perhaps quite unlikely that 3GPP would be able to agree on any fixed values. Particular operators may have some specific use-cases, and networks may provide only a limited number of configurations they are willing to provide to the UE – the usefulness according to specific traffic patterns may vary. 

As such it may be a good compromise, to avoid such discussion of any fixed traffic pattern, for the possibility of the network configuring these values. If the NW broadcasted the value or threshold amount of data which the UE should set “small data” indication, and the NW broadcasted the value which the UE should consider as a limit for infrequent data, this would allow the operator and the NW the flexibility to choose what configuration they see fit for their network. It means that we would avoid any complicated proposals such as allowing the UE to choose from a list of DRX configurations, it would avoid ambiguity what the indications mean, and it would allow full control to the NW still to control what procedures and configurations are actually given to the UE and set the conditions for the UE to provide such assistance information. Figure 1 shows how it would work (using RRC Connection Request and UE Assistance Information, other message types are also feasible depending on the other agreed improvements)
Proposal 4: The threshold values for the size of data, and the periodicity of the data should be configurable by the network. UE should set the values of the indications according to the configured thresholds.
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Figure 1: Proposed scheme for UE assistance information
3
Conclusion
In this contribution we have addressed one of the challenges of operating a system which has procedures and/or configurations optimised for certain traffic types, and proposed some straightforward ways to solve this.
Proposal 1: The UE needs to indicate “small data” and “infrequent” data (if not indicated, then this would be “normal” traffic activity). RRC Message is FFS depending on solutions eventually agreed.
Proposal 2: For some devices types (e.g. smart meter), small and infrequent data can easily be a fixed device property, perhaps set by the operator or device manufacturer.

Proposal 3: For other devices types (e.g. smartphone), small and infrequent data may be a dynamic property, perhaps set by upper layers, e.g. the application(s) in use or the operating system.
Proposal 4: The threshold values for the size of data, and the periodicity of the data should be configurable by the network. UE should set the values of the indications according to the configured thresholds.
NOTE: The above proposals are applicable for UMTS and LTE.
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