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1 Introduction
One of the main topics for the WI eDDA [1] is to investigate the impact of the diverse data transmission on network signalling overhead and resource utilization efficiency. In the RAN2 #77bis meeting, UE assistant DRX configuration was discussed to reduce UE power consumption in the connected mode. Kinds of UE assistant information, which may helpful for network RRM configuration, have been proposed and analysed. 
In RAN2 #77bis meeting, we have proposed in [2] that UE side information is useful for network to configure suitable DRX parameters for UE power saving. In this paper, we identify the possible UE-assisted information, and elaborate on how to formulate the related parameters from UE. 
2 Discussion

From our analysis in the last meeting [2], there are following conclusions from the evaluation of the UE performance for different DRX configurations.
1) The long DRX cycles have large beneficial effects on UE power consumption, while the performance of all delay sensitive applications (also network initiated control procedures) will degrade as the length of each regular DRX sleep increases. 
2) For background traffic with full connected DRX, DRX inactivity timer has less impact on the power consumption compared to the impact of DRX cycle length, especially for low to moderate DRX cycle length. 
3) DRX configuration has large impact on UE mobility performance. The impact of DRX on the handover performance is primarily due to that the measurement frequency decreases with increasing DRX cycles. For the high speed UE using long DRX cycle, because the measurement reporting and handover procedure cannot be done timely due to long measurement period, there is a high probability of RLF. 
4) With low mobility or no mobility cases, UE kept in RRC connected state is preferred and long DRX cycle length should be used for power savings. With high mobility cases, UE kept in RRC connected idle state or in RRC connected state with short DRX cycle length is preferred. 
For DRX configuration, three parameters should be considered, i.e., DRX inactivity timer, DRX cycle and DRX on time. From the above four conclusions, it can be obtained that the DRX cycle is the key parameter for UE power saving. Moreover, to keep satisfying UE mobility performance, UE velocity needs also be considered. 
UE aided information
As learned from the last RAN2 meeting, optimal performance can be achieved using per-UE inactivity timer and DRX configuration taking into account the UE traffic profile and UE velocity. According to the discussion, the following UE assistant information may be valuable to achieve optimal per-UE DRX configuration.
· Inter-arrival time (IAT) 
· Packet delay

· Packet type

· UE velocity

The analysis of the UE assistant information is shown in Table 1.
Table 1 Analysis of the possible UE assistant information
	UE assistant information
	Purpose
	Details 
	Achievable in legacy LTE

	Inter-arrival time
	To help set RRC release timer, DRX inactivity timer and  DRX cycle
	UE provides the packet inter-arrival time to help DRX configuration fit for the transmission of the traffic
	No

	Packet delay
	To help set DRX cycle
	To make sure the configuration of the DRX cycle meet the requirement of transmission latency 
	No

	Packet type
	To help set DRX cycle
	To let network know the traffic is derived from background/IM service or the others, to help predict the delay sensitivity and periodicity of the packet
	No

	UE velocity
	To help set RRC release timer and DRX cycle
	UE reports mobility state information (in active and idle mode or only in active mode) 
	Yes in active mode
No in idle mode


According to the analysis, IAT can be one possible candidate as UE assistant information. For DL, the network can know well the IAT information as the packets arrival from the network. For UL, reports from UE are needed. In order to obtain suitable IAT parameters from UE, the following problems need to be consider,

· What kind of IAT value is needed, averaged value, longest value, or ect?
· Whether per-UE or per-application IAT information is needed?
· How to obtain the IAT parameters, from radio layer or application layer?

To answer the above questions, RAN2 should consider clearly how accuracy the IAT value is needed for DRX configuration. From the analysis of the characteristics of traffic traces in [3], the IAT value of one trace varies from tens of milliseconds to tens of seconds. The average or longest IAT value, thus, is not enough for DRX cycle configuration. Moreover, in the case of multiple applications running, the prediction of IAT value of the traffic from the former transmission is hard to be accurate. Therefore, the configuration of DRX cycle only depends on IAT is hard to fit for the traffic profile. 
To choose per-UE or per-application IAT information, we should first consider how to obtain the IAT parameters. From the access layer, as the traffic from different application may be mixed, the method to classify the traffics from different applications should be studied if per-application IAT is needed. From the application layer, it is easy to obtain the per-application IAT information, while the cross layer information exchange between the application layer and radio layer is needed. 
Proposal 1: IAT for DRX configuration is not enough. Set DRX cycle only depends on IAT is hard to fit for the traffic profile. 
Proposal 2: RAN2 should consider what kind of IAT information is needed, per-UE or per-application. It also depends on the method to achieve the IAT information.
For traffic profile related information, i.e., packet delay and type, it is useful for DRX cycle configuration, especially for the delay-tolerant services. For delay-tolerant services, such as background and IM services, the precision of the DRX cycle is not so important. The DRX cycle can be set only considering the largest latency requirement. Thus, the DRX cycle for such traffics can be large enough for UE power saving.
The traffic profile related information is possible to be obtains from the application layer. The detailed cross layer information exchange between application and radio layer needs to be studied. 
Proposal 3: Packet delay and type is useful for DRX cycle configuration, especially for delay-tolerant services. The method to obtain the information needs to be discussed.
According to the evaluation results, UE velocity is one possible parameter for the configuration of RRC release timer and DRX cycle. For the legacy LTE network, it is possible to achieve the UE mobility information in active mode (by MSE method). In idle mode, the network may not achieve such information immediately. However, as discussed, UE speed information is suitable for RRC release timer and DRX configuration. In order to set fitful configuration for UEs waking up from idle mode to active, UE mobility information needs to be reported. Such report can be attached with the RRC connection signalling, and the cost should be limited to 1-2bits. 
Proposal 4: UE mobility information in idle mode is suitable for RRC release timer and DRX configuration when UE wake up from idle to active. The report of the UE mobility information can be attached with the RRC connection signalling, and the cost should be limited to 1-2bits.
UE decided v.s. Network decided
According to the discussion, there are mainly two methods for UE assistant information report.

· UE reports the traffic profile related information to eNB
· UE chooses its desired DRX configuration and only report the ID of the related DRX configuration

For these two methods, the analysis is given in Table 2.
Table 2 Analysis of the two UE assistant information report
	Methods
	Pros
	Cons

	UE reports the traffic profile related information
	1) Network can do optimal decide according to both the network status and the report from UE

2) The report UE assistant information can also be utilized for other configuration, such as scheduling, RRC release timer, etc.
	Large report cost and high complexity

	UE report its preferred DRX configuration ID 
	Low complexity and small report cost
	The report can only be used for DRX configuration. Other kinds of reports are also needed for other purpose. 


For the case that UE reports its preferred DRX configuration, the network cannot exactly know the reason of the UE choice. As eNB knows well the whole status of the network, it is better to let eNB do the final decision of the DRX configuration.
Proposal 5: It should be eNB to do the decision of the DRX configuration for UE with UE assistant information.
3 Conclusion
In this document, we discussed some of the possible UE assistance information to reduce battery power consumption and signalling load. We propose:
Proposal 1: IAT for DRX configuration is not enough. Set DRX cycle only depends on IAT is hard to fit for the traffic profile. 
Proposal 2: RAN2 should consider what kind of IAT information is needed, per-UE or per-application. It also depends on the method to achieve the IAT information.
Proposal 3: Packet delay and type is useful for DRX cycle configuration, especially for delay-tolerant services. The method to obtain the information needs to be discussed.
Proposal 4: UE mobility information in idle mode is suitable for RRC release timer and DRX configuration when UE wake up from idle to active. The report of the UE mobility information can be attached with the RRC connection signalling, and the cost should be limited to 1-2bits.
Proposal 5: It should be eNB to do the decision of the DRX configuration for UE with UE assistant information.
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