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1 Introduction

A Study Item on RAN aspects of Machine-Type and other Mobile Data Applications Communications Enhancements has been approved in the RAN#59 plenary meeting. Enhancements in the following areas are investigated in the context of improving both signalling efficiency and UE power consumption in the presence of traffic involving small data transfers (with inter-arrival time from several seconds to many hours)[1]. 
	· UE Power Consumption:

· Solutions to lower UE power consumption (as per the service requirements defined clause in clause 7.1.1 of TS 22.368 and clause 4.3.1 of TS 22.101).


In this contribution, we would like to discuss some SA2 UE power consumption optimization solutions and provide the proposals according to our preference.
2 Discussion
2.1 Possible evaluation factors and solutions of SA2
The possible factors (with need of further evaluation) from SA2 are listed as following:

· UE provided Power Preference Indication: The UE may provide Power Preference Indication to network for making extended DRX.
· UE subscription information: UE subscription may provide UE power saving preference which is set according to the service type of the UE. This information may be used for determining extended long DRX.

· QoS parameters: QoS parameters (e.g. QCI value, ARP, etc) may also be taken into account. 
· Current service used by UE: The service (e.g. CSFB w/o SMS-only) currently used by the UE may also influence the decision of extended long DRX. 
The factors above may be used by core network to determine whether extended long DRX can be applied, or such factors can be provided to / used by the RAN to determine the extended long DRX.

Solutions on UE power consumption indicated in the LS from SA2[2] mainly focus on extending DRX cycle and transmission delay until better coverage conditions.
· TR 23.887 Ch. 7.1.3.1 “Extended DRX in idle mode”.
· TR 23.887 Ch. 7.1.3.2 “Extending DRX using UE Assistance Information”.
· TR 23.887 Ch. 7.1.3.6 “Long DRX cycles in connected mode”.
· TR 23.887 Ch. 7.1.3.5 “Transmission delay until better coverage conditions”.
Based on the objectives of this study item, UE power consumption optimization solutions should consider traffic involving small data transfers with inter-arrival time from several seconds to many hours. Therefore, we compare these solutions by power consumption efficiency, service  delay and complexity.
In general, the connected mode DRX cycle should not more than the idle mode DRX cycle as defined in present Spec., so the idle mode DRX cycle need expanded with long DRX cycles in connected mode.
In R11 eDDA study, the Power Preference Indication and other UE assistance information for mobility had been discussed but it is hard to find a good tradeoff between power saving and mobility robustness. If keep more UEs in connected mode with long DRX cycle, the potential impacts to the RAN performance should be carefully evaluated.

Table 1 Summarization of the Pros, Cons and the impacts to RAN spec from UEPCOP solutions
	UEPCOP solutions
	Pros
	Cons
	Impacts to RAN Spec

	Extended DRX in idle mode
	· Small impacts to RAN

· Provide conditions to extend DRX cycle in connected mode 
	· Increased latency 

· Small impacts to paging capacity
	· May need to support capability  and extended DRX cycles negotiation

	Extending DRX using UE Assistance Information
	· Change DRX cycle more interactively 
	· Increased latency 
· DRX cycle may be inconsistent in RAN and UE 
	· Long DRX cycle initiated by UE assistance information

	Long DRX cycles in connected mode
	· UE in connected mode with more power saving

	· Increased latency 
· Need carefully evaluate the RAN performance  impacts
· DRX cycle in connected mode limited by DRX cycle in idle mode 
	· Extend value of current long DRX cycle 
· Need to consider how to deal with the problem of DRX cycle longer than SFN cycle


	Transmission delay until better coverage conditions
	· Small impacts to RAN
· Better power saving efficiency

	· Increased latency 
·  If leave to UE implementation, it may conflict with network optimization parameters configuration, such as Qrxlevelmin
· Receive better maybe not mean transmit better  simultaneously
	· May need to introduce delay timer and signal quality threshold.
· May need to support transmission threshold negotiation



Observation 1: Each power saving method will increase the service delay. 
Observation 2: Transmission delay until better coverage conditions can reduce UE power consumption effectively. In some scenarios  only judge by DL condition is not enough. 
Observation 3: The factors used by core network are different from RAN.  Introducing some negotiation mechanisms may make power saving method more effective.
Hence we give the following proposals:
Proposal 1: RAN2 needs to evaluate the potential impacts on the RAN performance of extending the long DRX cycle in connected mode carefully.
Proposal 2: Transmission delay until better coverage conditions can effectively save UE power, to ensure the application results, it is recommended to consider the negotiation between the UE and network.

Proposal 3: Most of the solutions bring in the service delay with power saving, it is recommended that giving priority to the power saving effect based on the premise of not affect the RAN capacity.
2.2 Other Considerable potential RAN enhancements
In general, the UE in transmitting state will consume more power.  If the network can allocate the resource to enable UE transmitting more effective in some scenario, it is beneficial to UE power saving. That means we may need to enhance the UE assistant information or introduce other mechanisms to reduce UE’s transmission power, especially for users with higher requirements on power saving. Some possible ways are：
 Performing UL transmission to the nearest site,
Start a more effective receive algorithm only to some special power saving users 
Transmission may be terminated  early when the poor signal conditions will come soon

Set UE transmission power threshold for power saving on UE or network.
Proposal 4: RAN2 is proposed to consider introducing some mechanisms to reduce UE transmission power on suitable conditions.
3 Conclusion

In this contribution, we have discussed UEPCOP solutions addressed by SA2 based on some possible evaluation factors. We would like to give the following proposals:
Proposal 1: RAN2 need carefully evaluate the potential impacts to the RAN performance of extending the long DRX cycle in connected mode.
Proposal 2: Transmission delay until better coverage conditions can effectively save power, to ensure the application results, it is recommended that consider the negotiation between the UE and network.
Proposal 3: Most of the solutions bring in the service delay with power saving, it is recommended that giving priority to the power saving effect based on the premise of not affect the RAN capacity.

Proposal 4: RAN2 is proposed to consider introduce some mechanisms to reduce UE transmission power on suitable conditions.
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