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Discussion
1.
Introduction
At the previous meeting in Jeju, UE assistance for DRX parameterization was discussed. In this contribution, UE assistance is further discussed.

2.
Discussion
Basically, everything other than the pure user data can be regarded as overhead, regardless of how much it is useful. Thus, if the value of the overhead is less than the cost of the overhead, the overhead should be eliminated. In addition, the delivery of the redundant information should be minimized because it just wastes the resources used for the delivery without any added value. If information is already available at one side, there is no need for the other side to deliver the same information. 

Radio resource is valuable resource that is shared by many UEs and use of the radio resource requires battery consumption of a UE. Thus, if specific information that UE wants to deliver to eNB is already known to eNB, the UE should not transmit the information to eNB.  Only information that otherwise eNB cannot acquire should be delivered to eNB over the radio interface. For example, UE transmits DL measurement results to eNB because there is no other way for eNB to get the measurement result. 

Conclusion 1:

If certain information is available at network side, there is no need for the UE to deliver the same information to the network side. 
According the text proposals agreed for the TR36.822, following information seems beneficial for setting optimal DRX parameter:

· Traffic inter-arrival time

· UE velocity

· Type of service ( e.g., whether background traffic scenario or interactive traffic scenario )

If the above information is valuable for eNB to decide DRX settings, the next question is how the information should be gathered by which entity. Following can be considered:

· If there is no data loss over the radio interface, all traffic packets that the applications in the UE side transmit and receive are same as the traffic packets that network nodes including eNB transmit and receive. Thus, if there is no need to know the traffic inter-arrival time per application, eNB and UE will have same information.

· If traffic characteristic should be evaluated per application, it should be considered whether the UE can differentiate traffic flow per application. In traditional modeling, applications are installed on top of an operating system such as Android, and UE acts simply as a network device. If a UE needs to separately track traffic pattern of each application, it requires dramatic change of modeling between the UE and the OS. 

· According to [1], people install 65 applications into their smartphones on average and this number is increasing every quarter. Even if a UE can track the traffic pattern per application, the huge number of installed applications requires a lot of processing at UE side. This will defeat the purpose of reducing power consumption.

· For an application based on TCP protocol, how to treat feedback such as TCP ACK should be considered. In this case, depending on how the TCP entity at the server side is implemented, the result can be different. Similarly, for an application mapped to AM RLC bearer, RLC ACK can or cannot be considered for the characteristic analysis. The transmission and reception of RLC ACK PDU impacts UE battery consumption and UE DRX.

· If a UE decides a DRX parameter on its own, it may have impact on eNB. For example, when a certain UE decides to use long DRX cycle for an application whose peak data rate is high, if an eNB sets aside only small amount of buffer for the UE, there is a high possibility of buffer overflow.

· How to test the UE assistance information should be considered. Depending on the algorithm that each UE vendor uses, the resulting UE assistance information can be different even for the same traffic trace. For example, some vendor may consider MAC scheduling delay, RLC ACK into its calculation of traffic characteristic while other vendor may consider user packets only above TCP layer.

· The traffic characteristic can be changing during the lifetime of the application. For example, when Rich Communications Suite is widely used, traffic pattern will be dynamically changing even during one session. Then, depending on how long the traffic is monitored and whether the UE knows which media the user uses, the result can be different.

· NAS layer establishes a RAB and its parameters are decided based on the characteristics of the traffic delivered over the RAB. If several different major characteristics appear among the UE traffic, the NAS layer will establish several RABs.  
· DRX parameter for RRC_IDLE mode UE is decided by NAS layer. The parameter used in RRC_IDLE mode will be selected based on the traffic characteristics of the UE. Then, same principle and information can be used for DRX parameter setting in RRC_CONNECTED mode.
Based on the above observation, following conclusions can be made:

Conclusion 2:
Measurement of traffic characteristic or prediction of traffic activity, if needed, is performed by network. 
Conclusion 3:

UE does not choose or propose DRX parameter. 
Except the traffic characteristic, if there is any useful information in selecting optimal DRX parameter, it should be delivered from UE to eNB. The information is something that is useful to eNB but is not automatically available to eNB. The information should be clear and should not be different per different implementation. User preference can be one of such information.
Actually, there are many parameters that the human user manually selects. For example, in NAS layer, UE can indicate whether it is ‘voice-centric’ UE or ‘data-centric’ UE. Or, UE can indicate whether IMS voice is preferred or CS voice is preferred. Similar mechanism can be applied to the setting of DRX parameter. I.e, user is allowed to choose between low-latency mode and low battery consumption mode. If a user sees a need to save battery, the DRX mode can be changed into ‘low battery consumption’ mode and this preference is indicated to network. On the other hand, if a user knows that the UE is plugged into power outlet, the setting can be changed into ‘low-latency’ mode. Based on this selection information, eNB configures relevant DRX parameters for the UE. 
Conclusion 4:

It is proposed to use information on user preference between battery saving and low latency as UE assistance information.
3.
Conclusion and Proposal

Followings are proposed:

 Conclusion 1:

If certain information is available at network side, there is no need for the UE to deliver the same information to the network side. 
Conclusion 2:
Measurement of traffic characteristic or prediction of traffic activity, if needed, is performed by network. 
Conclusion 3:

UE does not choose or propose DRX parameter. 
Conclusion 4:

It is proposed to use information on user preference between battery saving and low latency as UE assistance information.
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