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1 Introduction

In RAN#65, a new SI on Small Data Transmission Enhancements for UMTS was approved [1], one of its objectives is to consider power saving solutions:
	· Device power saving enhancements (for example extended DTX/DRX cycles**) (RAN1 RAN2)


In RAN1#78bis, some traffic characteristics for small data transmission also were given in [2], as below:

	Typical examples of traffic characteristics that can be used for the small data transmission study follow. 

Traffic parameter
Value
application packet size
100 bytes (UL); 100 bytes (DL)

latency1

5s to 30min; 1hour for no mobility (static, pedestrian)
frequency
every minute and up to monthly
1 latency is the duration from when the packet arrives at the buffer until it is completely transmitted (delay tolerance of the application)
The study should assume that UEs can be either fully stationary or moving at pedestrian/vehicular speeds.

Small data transmission enhancements shall be able to coexist with legacy mixed traffic on the same carrier.
Small data transmission enhancements shall have a limited fundamental cost in terms of used network resources (power, codes, interference, etc).


In this paper, we will discuss how to reduce power consumption for UE with these traffic characteristics. 

2 Discussion
According to the traffic characteristics for small data transmission, UE will send or receive 100 bytes application data every minute or longer period. It is foreseen it would be better for UE to transmit such data in CELL_FACH state and back to XXX_PCH, CELL_FACH state with second DRX, or idle state after data transmission finished in order to save RRC and Iub signalling. And for data transmission frequency less than dozens of minutes, it would be better for UE to stay in CELL_PCH, URA_PCH or CELL_FACH state with second DRX during data arrival interval in order to save RRC connection signalling.

In R12, we have already defined idle mode PSM for UE power saving with infrequent transmission so that we see no further requirement to improve idle mode UE power saving. It is proposed to concentrate the study for power saving in CELL_PCH, URA_PCH or CELL_FACH state with second DRX in this study item due to the current DRX configuration and typical data transmission frequency listed before. 
Proposal 1: It is proposed RAN2 to consider UE power saving only in CELL_FACH/CELL_PCH/URA_PCH state in this study item.
Assuming UE should stay in PCH or FACH state after sending application data, and according to the model provided in [3], it is obviously seen that for a fixed traffic period, UE will consume the same power for sending application data, but with different DRX cycles UE will consume different power due to different DRX-on time. 
Observation 1: Extending DRX cycle would help to reduce UE power consumption

However, extending current XXX_PCH or FACH second DRX cycle would impact CN which was discussed in R12, and some CT1 feedback is copied in below [4], which need to further take into account:

	In connected mode there are various applicable NAS retransmission timers with values ranging from 6-8s. Messages are retransmitted 5 times before procedure failure. It can thus be expected that the number of retransmissions in connected mode will increase if connected mode DRX cycle is extended beyond 6s, and procedure failures will increase if connected mode DRX cycle is extended beyond 30s for current NAS implementations.


Besides of impact to CN, some RAN impacts for extending DRX cycle need to be considered. To trigger reading of updated system information, UTRAN may initiate paging for UEs in CELL_FACH, CELL_PCH and URA_PCH state. To make sure all of UE can receive it, UTRAN has to send Paging during the whole DRX cycle. That means that more paging resource will be occupied with longer DRX cycle length which would impact cell paging capacity, another issue is that for extended DRX cycle, whether UE measurement requirement could be further relaxed might need to be evaluated in RAN4 
Proposal 2: It is proposed RAN2 to discuss and take into account above AS and NAS impacts when design the extended XXX_PCH and CELL_FACH second DRX

3 Conclusion
In this paper, we discussed some issues about power saving for UE with the given traffic characteristics. Also some observations and proposal were given:
Proposal 1: It is proposed RAN2 to consider UE power saving only in CELL_FACH/CELL_PCH/URA_PCH state in this study item.

Proposal 2: It is proposed RAN2 to discuss and take into account above AS and NAS impacts when design the extended XXX_PCH and CELL_FACH second DRX
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