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1. Introduction 
In RAN2 #77 meeting chair notes, the following observation is made: 

“Assistant information provided by the UE to the network is considered useful but further discussion is required to decide e.g. which information should be provided. Cases where multiple applications are running on a smartphone should be taken into account. Resulting signalling overhead should be taken into account.”
The 3GPP LTE system has simplified network architecture where the eNB is the central decision point controlling most of the UE activities in the network. With the proliferation of smartphones running multiple internet applications, the UE would perform better and meet its latency and power saving criteria if it could provide feedback to the network (for example in the decision of the DRX parameters).
In this paper, we propose a set of elements that can be used for further discussion and as a baseline for UE assistance information.  
2. User Assistance 
UE power consumption is the first and one of the important output metrics considered for evaluation in LTE RAN eDDA WI [1]. The focus of the WI is on background and IM traffic running on smartphone and tablet devices where battery level and delay are important constraints. As the UE is best aware of its own application and device requirements/behaviours, it is crucial to take UE’s inputs into consideration for maximum benefits in power saving and user experience. 
In current LTE Advanced systems implementation, RRC configures only one set of DRX parameters to be supported at any time per UE and the eNB selects the DRX configuration [2, 3]. This configuration may not be best suitable for the UE due to constraints on latency for delay sensitive applications and power consumption on delay tolerant applications. In RAN2 #77 session, there is a general agreement that UE assistance of some form to the network is useful information that could be used for example, by the eNB to decide appropriate DRX configuration parameters for UE.
We believe that UE assistance information may include different elements such as:
· UE DRX parameter information

· UE Application Information  –  for example: latency, based on application

· UE RRC connection release indicator 
These elements can be summarized as follows: 
1 - UE DRX parameter information
UE may need to communicate its DRX preference to the eNB upon receiving the DRX parameters at connection setup and also when the UE finds the need of updating its current DRX settings (due to application requirements and power consumption constraints). The UE may suggest to the eNB to adopt and apply the indicated change to its DRX parameters as per below. 

a) Multiple DRX parameter sets are indicated by eNB, (as a predefined set defined by the eNB or indexing to the corresponding reference in modified spec.) [4]
a. UE indicates the suitable set 

b) One DRX parameter set indicated by eNB
a. UE ACK if the set is suitable for the UE 

b. UE NAK if the set is not suitable for the UE and UE might send following information
i. UE indicates the preference to increment or decrement the corresponding parameter (such as if longer DRX cycle is preferred, then suggest incrementing this specific parameter)

ii. UE indicates the specific DRX parameter set that would be suitable for the application requirements and power constraints of the UE

c) UE may indicate preferred DRX parameter set
In the above, one set of DRX parameter corresponds to the DRX parameters including: ON Duration timer, drx-inactivity timer, drx-retransmission timer, long DRX cycle, short DRX cycle, start offset. 

eNB may use this information towards making the decision of changing/maintaining the DRX parameters for the UE based on the network load, and other requirements [6]. As an example, Figure 1 shows a simple DRX parameter switching mechanism depending on the UE traffic activity. 
This paper focuses only on the possible UE assistance information to the network; the mechanisms for the UE to respond may include an UL MAC CE or equivalent message but is open for future discussions.  
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Figure 1: UE DRX parameter switching 
2- UE application information (such as QoE metric of interest – for example: latency, based on application)
Given the diversity of applications supported on smartphones and tablets today, UE QoE Metric of interest such as latency for example, varies widely depending on the application behaviours and requirements (For example between background application which is quite delay tolerant vs delay sensitive VoIP application) [5]. Due to the nature of the usage model of the devices also, the power consumed will be widely varying as well. The eNB is not fully aware of the changing traffic patterns and usage model of these mobile devices. UEs can implement internal algorithms to track the application and get inputs from other modules and higher layers to understand the QoE requirements and decide about power consumption/latency optimization and update the assistance information accordingly to be sent over the network.
3- UE RRC connection release indicator 

For maximum power savings, the UE may need to constantly monitor its application status/traffic model and battery level, and request to go into idle mode using this indicator. Depending on DL activity, the eNB may accept or reject the indication.  It has been widely discussed in [7] as well about the benefits of UE being able to request the connection release especially when the UE can determine its traffic characteristics more accurately than the network. 
Proposal 1: It is proposed to use the above elements as a baseline for UE Assistance information for LTE RAN eDDA.
Proposal 2: Consider the proposed UE assistance information elements for further discussion. 

The different elements defined above may be used as a baseline for further discussion about the UE assistance information to be transported to the eNB. It may be that the application characteristics have changed and the UE may want to update the network about different/new DRX parameters and QoE metric constraints but the eNB may or may not take the new suggestions into consideration and make the decision based on criteria such as network load (congestion), and other network requirements.
Proposal 3: If RAN2 agrees on UE assistance information for eDDA, RAN2 needs to discuss further about mechanisms to transport the UE assistance information to the network.
3. Conclusions
In this paper, we concur with the need for UE assistance information to enable the network to make informed decision about choosing optimal DRX parameters, and connection control in order to improve UE power consumption and QoE satisfaction.
Proposal 1: It is proposed to use the above elements as a baseline for UE Assistance information for LTE RAN eDDA.

Proposal 2: Consider the proposed UE assistance information elements for further discussion. 

Proposal 3: If RAN2 agrees on UE assistance information for eDDA, RAN2 needs to discuss further about mechanisms to transport the UE assistance information to the network.
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