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1. Introduction

SA2 is working on the MTCe (Machine-Type and other mobile data applications Communications Enhancements) work item. UEPCOP (UE Power Consumption Optimizations) is one of the main issues in the WI [1]. So far, SA2 has discussed several solutions for MTC devices to save the power consumption, and asked the opinion from RAN2 for RAN2 impact, applicability and any other aspect of the solutions with a LS S2-130645 [2]. Also, in RAN plenary meeting #59, RAN agreed that RAN2 has new Study Item: Study on RAN aspects of Machine-Type and other mobile data applications Communications enhancements. In the SI, the power consumption issue for MTC device will be still considered as a main issue. Accordingly, RAN2 needs to carefully evaluate the solutions from SA2, and RAN2 should provide feedback for the solutions to SA2.
This paper will observe the solutions from SA2 for eNB/UE impact and applicability. And the preferred solution will be discussed. 
2. Discussion
2.1 Solutions identified by SA2 for UEPCOP
In [1] and [2], SA2 introduces four approaches for the power saving of MTC device as follows:
· A1: Extended DRX in idle mode

· A2: Extending DRX using UE Assistance Information

· A3: Transmission delay until better coverage conditions

· A4: Long DRX cycles in connected mode

A1, A2 and A4 are focusing on adjusting the DRX cycle suitable for the power saving. A3 is an opputunistic approach. The detailed descriptions for each solution are provided in the following sections.
2.1.1 A1: Extended DRX in idle mode

MTC device provides their capability for supporting the extended DRX to MME either by an explicit capability indication or implicitly when requesting the extended DRX cycle value. The support of extended DRX of the RAN nodes could be informed to the MME by using S1/Iu signalling, OA&M method, or manual configuration. If supported, MME then needs to indicate eNB to adopt the UE specific DRX value in the paging message rather than the shortest one of the UE specific DRX value and a default DRX value broadcast in system information. The MTC device also ignores the default value broadcasted in the system information and adopt the reported one.
2.1.2 A2: Extending DRX using UE Assistance Information
If the connected MTC device sends PPI (Power Preference Indication) to its serving eNB, the eNB shall reconfigure the longer DRX cycle. Also for the extended paging DRX, eNB shall configure the longer paging DRX by using RRC Connection Release. After going to idle mode, the idle MTC device uses the extended paing DRX. As in A1, MTC device, eNB and MME shall exchange their capability before configuring longer DRX. 
2.1.3 A3: Transmission delay until better coverage conditions

This solution allows MTC devices to transmit at lower power levels via transmission delay until better coverage conditions. When the MTC device is in idle mode and needs to connect in order to transmit and the coverage conditions are not good (below certain threshold), the transmission could be delayed until better coverage conditions. The MTC device can delay its transmission until a timer expires. This solution is applicable to moving MTC devices and to delay-tolerant MTC. And, if it is applied even for MT (i.e. downlink), the MTC device should report its channel quality to eNB. Since it results in the signalling overhead and higher complexity, it is not desirable to apply MT.
2.1.4 A4: Long DRX cycles in connected mode

The basic mechanism is same as the current DRX in connected mode, but allowing longer DRX cycles than the current DRX cycles set. It means long-lived connected mode. As in A1, MTC device, eNB and MME shall exchange their capability before configuring longer DRX.
2.2 Comparison of solutions for UE Power Consumption Optimization

Table 1 summarizes the above solutions in eNB/UE impact and applicability.

Table 1. Comparison of solutions for UE Power Consumption Optimization
	
	A1: Extended DRX in idle mode
	A2: Extending DRX using UE Assistance Information
	A3: Transmission delay until better coverage conditions
	A4: Long DRX cycles in connected mode

	eNB impact
	1) Supporting extended DRX
2) Providing its capability for the extended DRX to MME

3) expanding  buffers (to store paging until next paging occasion)
	1) Supporting extended DRX
2) extension of S1-AP Context release messages for extended paging DRX and low power indication
3) Extension to RRC connection release to include extended paging DRX
4) expanding  buffers
	Nothing 
(if applicable for MO only)
	1) Supporting extended DRX
2) extension of the signalling for longer DRX setting
3) expanding buffers (both by more UE contexts and longer time-to-live for downlink UP and CP data)

	UE impact
	1) Supporting extended DRX
2) Providing its capability for the extended DRX to MME either explicitly or implicitly (with the modification of NAS message)
	1) Supporting extended DRX
2) Providing its capability for the extended DRX to eNB

3) Extension to RRC connection release to include extended paging DRX
	1) defining a new timer (depending on the detailed procedure)
2) expanding  buffers
	1) Supporting extended DRX
2) Providing its capability for the extended DRX to eNB



	Applicability
	1) suitable for stationary MTC devices, delay-tolerant service
	1) suitable for stationary MTC devices, delay-tolerant service
	1) suitable for moving MTC devices, delay-tolerant service
2) suitable for MO rather than MT
	1) suitable for stationary MTC devices, delay-tolerant service


For the moving MTC devices, the all approaches for extended DRX cycle could result in some problems (e.g. camped in wrong cell and higher HO failure rate). On the other hand, the most MTC devices such as metering, sensor and vending machine are stationary, and the their service is delay-tolerant and infrequent. Accordingly, the extended DRX cycle could provide a significant gain for the most MTC devices. The extended DRX cycle will be selectively used for stationary MTC device only having delay-tolerant and infrequent service. The approach A3 is suitable for moving MTC devices because obtaining a kind of time/spacial diversity gain. However, if the MTC device tries to access so infrequent, the gain is so trivial with the approach. Furthermore, its usefulness is limited for MO only, and it could be solved by an implementation rather than standardization.
Proposal: RAN2 starts discussing the approaches to adjust DRX cycle suitable for the power saving of MTC device. The discussion for the approach ‘transmission delay until better coverage conditions’ is deprioritized.
3. Conclusion
From the above observation, we would like to propose:
Proposal: RAN2 starts discussing the approaches to adjust DRX cycle suitable for the power saving of MTC device. The discussion for the approach ‘transmission delay until better coverage conditions’ is deprioritized.
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