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1 Introduction

This document proposes details of assistance information the UE can provide to the network.
2. UE Assistance Information
The three areas where the UE can provide assistance information to the network relate to application traffic information, preference for UE power saving or performance and UE mobility.

Traffic Information: The eNB has some idea about the UE’s traffic based on historical packet observation and bearer QCI. For example, the network can initiate a transition to RRC Idle upon detecting packet inactivity for a certain duration of time, or can set a DRX configuration that is suitable for the active bearers. With a UE based solution, more information can be provided to the network in two areas.

1. Traffic expectations in the future: Based on input from the application or operating system, the UE  can determine if data activity is likely in the near future. A binary indication (data activity is/is-not likely in the near future) can be provided by the UE to enable the network to have a better understanding of whether a transition to RRC Idle may be appropriate. 
a. Note: It is to be determined if the “near future” above is a standardized interval of time. Relevant time interval could be e.g. 30s or 1min etc. UE would report either yes or no if the time is shorter/longer than the threshold.
b. Note: The UE will not be forbidden to initiate new data in the “near future” after sending an indication of inactivity. Some false indications should be acceptable, because user and application actions cannot be predicted. 
2. Traffic patterns: The UE could potentially also feedback certain statistics about the traffic, e.g. interarrival time statistics that could be used to fine tune the DRX parameter settings. However, the encoding and standardization of a rich enough set of statistics is difficult, and it is difficult for the UE to know how the eNB will use this statistics information. Further, the eNB can have some visibility into the statistics already. For these reasons, statistics about traffic patterns are not proposed as UE assistance information.
Proposal 1: The UE will indicate to the network whether or not data activity is expected in the near future.

Preference for UE power saving or performance: If the eNB signals a set of potential DRX configurations to the UE, the UE could then express to the network its preferred configuration based on local knowledge of open or active applications or services, from these options.  
Proposal 2: The eNB could pre-configure a set of “N” possible DRX configurations.  The UE shall be able to indicate to the eNB which one of these is currently preferred.  The eNB shall be able to instruct the UE to use a particular one of the “N” pre-configured DRX configurations (which may or may not be the same as the configuration preferred by the UE).  
Configurations provided by the network may not always meet the power saving target of the UE, or the right balance between power and application performance that fits the ongoing applications. Hence the UE should be able to indicate to the network that the current configuration is not suitable (for example a “more performance optimal” or “more power optimal” configuration is preferred). The NW could use this indication in adjusting connected mode DRX and PUCCH configurations and RRC connection release timer. This indication could be sent regardless if the eNB provides the list of pre-configured DRX configurations that is empty.
Proposal 3: The UE will indicate to the network whether it needs a more performance optimal or more power optimal configuration compared to the current configuration.
Note (Proposals 1, 2, 3): There may be limits on the number of indications sent by the UE in a given time interval.

Mobility Information: It is well understood that the RRC state and the Connected Mode DRX configuration assigned to the UE should partly depend on the mobility state of the UE. For example, the network may prefer to move fast moving UEs to RRC Idle state in order to reduce handover signaling and to reduce the handover failures that may happen in RRC Connected state.  However, if a fast moving UE is in RRC Connected state due to ongoing traffic, it should have a shorter DRX cycle to enable robust measurements and handover signalling.
Although the network can learn the degree of a connected mode UE’s mobility state after  a few handovers, the mobility state of the UE is lost as the UE transitions to idle and hence is unknown at the beginning of the subsequent connection.  To overcome this, the UE could feed back a simple mobility indicator to the network at connection setup.  For example this indicator may be determined based on cell changes or time stayed in previous cells during certain time period prior to the connection setup. 
Proposal 4: The UE will indicate to the network, at the time of connection setup, a simple mobility estimate e.g. based on the number of cell changes or time stayed in cell(s) during a certain time interval prior to the connection attempt.
 Conclusion
RAN2 is asked to discuss and agree on the following proposals:

Proposal 1: The UE will indicate to the network whether or not data activity is expected in the near future.

Proposal 2: The eNB could pre-configure a set of “N” possible DRX configurations.  The UE shall be able to indicate to the eNB which one of these is currently preferred.  The eNB shall be able to instruct the UE to use a particular one of the “N” pre-configured DRX configurations (which may or may not be the same as the configuration preferred by the UE).  

Proposal 3: The UE will indicate to the network whether it needs a more performance optimal or more power optimal configuration compared to the current configuration.

Proposal 4: The UE will indicate to the network, at the time of connection setup, a simple mobility estimate e.g. based on the number of cell changes or time stayed in cell(s) during a certain time interval prior to the connection attempt.

