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1. Introduction

In RAN2#48-bis meeting, solutions for handling UE activity in LTE_Actvie state were proposed[1][2], one is to define two sub-states in E-MAC layer, and another is to configure UE with different DRX factors according to UE activity level. Current conclusion is described in [3]. In this document, we discuss following points.
- The support of non-periodic wake-up
- Scheduled wake-up and RACH based wake-up
2. Discussion
2.1 Support of non-periodic wake-up
On UE activity control, we propose to have not only periodic wake-up activity but also non-periodic activity. 
Packet traffic is intrinsically non-continuous, the gap between two successive packets is variable depends on the characteristics of the traffic types. Periodic traffic, such as VoIP, has regular gaps such as 20ms, while non-periodic traffic, such as ftp and web browsing has irregular gaps which may have dynamic range from several ms to dozens of ms. Furthermore, scheduling operation may also bring variations to the length of the gap. Besides the period between packets, packet size is also variable, e.g. big size traffic like large-size file upload and download to small size bursty traffic like web browsing also exist. Therefore, depends on the traffic type, the UE reception and transmission may be periodic or non-periodic with variable intervals.
We propose to define active period and sleeping period as following. The relation is shown in figure 1.
Active period: 

the period that UE needs to receives and/or transmits L1/L2 control signaling on using shared resource
Sleeping period: 
the period that UE doesn’t need to receive and/or transmit L1/L2 control signaling using shared resource.

The non-periodic intervals mean active period length can be configured at the beginning of active period and sleeping period length can be configured at the end of the active period in figure 1. The active period length is not necessary to be configured at all the beginning of active period because previous configuration of active period length is used if not configured in this active period. The transition from sleeping period to active period is further discussed in next section.
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Figure 1.  Active period and sleeping period
2.2 Scheduled wake-up and RACH based wake-up
For the transition from sleeping period to active period, we propose to discuss both scheduled wake-up and RACH based wake-up.
Scheduled wake up
- Wake-up timing can be configured at the end of the last active period. If not configured at this end of the last active period, the previous configuration of scheduled wake up period could be re-used.
- The scheduled physical resource usage also could be configured at the end of the last active period.
- Timing synchronization between UE and Node B is kept, therefore, wake-up from sleeping period does not need L1 synchronization procedure.
RACH based wake-up
- Wake-up timing is not configured. Or if the scheduled wake-up is long, UE may use this RACH based wake-up before scheduled wake-up timing.
- The scheduled physical resource usage is also not configured, although usage of RACH configuration information is already pre-configured.

- Timing synchronization between UE and Node B may not be kept, therefore, wake-up from sleeping period may need L1 synchronization procedure.
3. Conclusion
We proposed following two points in this document.
- The support of non-periodic wake-up
- The need of the discussion on scheduled wake-up and RACH based wake-up
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