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1. Introduction

During RAN #50, LTE detached, LTE Idle, and LTE RRC active state are clarified and some text proposals for the states are included in the TR25.813. According to the text proposals, LTE Idle state is operated by DRX and UE is identified by uniquely allocated id in a tracking area. Also LTE RRC active state is performed by activity control whether the operation continues or not. The DRX/DTX operation for LTE RRC active and LTE Idle state is essential to achieve the power saving of UE. For efficient DRX/DTX operation, it should be considered the radio resource for control signaling, characteristics of packet services, etc.
2. Discussion
In EUTRAN, LTE Idle state and LTE RRC active state are considered by DRX or DRX/DTX. For the LTE Idle state, the simple DRX operation may perform similar to the RRC idle state in UTRAN. However, DRX/DTX operation for LTE RRC active state may be more complicated, thus the DRX/DTX operation must consider the radio resource for control signaling and activity characteristics of packet services.

In the last RAN2 meeting, UE identifiers are agreed as bellows (Figure 5.4.1 in TR25.813[1]):

· UE in LTE Idle state has been allocated an id which uniquely identifies the UE in a tracking area.

· UE in LTE RRC active state has been allocated a TA-specific id as well as a cell-specific id.

2.1 DRX operation for LTE Idle state

In UTRAN, sleep mode operation by using DRX cycle length is performed on RRC idle state to reduce power consumption of UE. For UE in RRC idle, network can page on paging occasion which is function of DRX cycle length. The DRX cycle length is specified as MAX(2k, PBP) and the integer coefficient k is defined by the CN domain specific DRX cycle length coefficient in broadcasted SIB1 (the range of value is 6 to 9). Therefore, all UE and Node B in a CN domain are operated by same DRX cycle length.[2]
In TR25.813, paging channel is used to establish an RRC connection for UE in LTE Idle state and DRX cycle is indicated by the network to the UE. In case of downlink traffic initiation, RRC has the responsibility to page on monitoring duration using the TA-specific id. Therefore, the UE in LTE Idle state may perform DRX operation similar to the paging occasion depending on DRX cycle length in UTRAN.
2.2 DRX/DTX operation for LTE RRC active state

The UE in LTE RRC active monitors the channel of control signaling for shared data channel to see if any transmission data has been allocated. Also, e-Node B controls UE activity to transmit and receive data depending on buffer status of UE and e-Node B, i.e. DRX/DTX operation.

· Radio resource for signaling

In reference [3], C-plane capacity is expected that at least 200 users per cell should be supported in the active state for spectrum allocation up to 5MHz, and at least 400 users for higher spectrum allocation. A much higher number of users is expected to be supported in the dormant and camped state. It means that users more than 400 have to share resources for control signaling, where the LTE RRC active looks upon as active state and dormant state in TR25.913.
Considering the C-plan capacity for LTE RRC active UE, 

· If the radio resources for control signaling are enough, DRX/DTX operation should be naturally performed by scheduling without any other consideration including DRX/DTX period.
· If the radio resources for control signaling are limited, DRX/DTX operation considering DRX/DTX period should be introduced.

Under the limited radio resources and the resource sharing, DRX/DTX period should be introduced on DRX/DTX operation until it is become clear that the radio resources for control signaling are enough. In addition, the analysis on the required radio resources for control signaling should be studied in terms of C-plan capacity.
For example, when the transmission and reception buffer in an e-Node B and an UE are empty for longer time than predefined value, the e-Node B controls the UE to perform DRX/DTX operation. During DRX/DTX operation, the UE monitors the signaling information on traffic resumption or new service addition every DRX/DTX period which is determined by MAC layer. During DRX/DTX operation, traffic indication for service resumption or new service addition may be transferred over the control signaling channel with cell-specific id.
· Activity characteristics of packet services

DRX/DTX operation for LTE RRC active UE may be variable by activity characteristics of packet service. For example, VoIP service is expected that scheduler can periodically allocate the radio resources for shared data channel without monitoring control signal on DRX/DTX period. However, other types of packet service are envisaged the unpredictable characteristics on arrival of packet data from higher layer and have the various QoS profile. In order to adapt the unpredictable activity depending on service type, the variable periods for DRX/DTX operation could be considered. Also, if control signaling for physical layer synchronization should be kept during DRX/DTX operation, the period of DRX/DTX operation should be considered about the signaling duration for synchronization. Therefore, the variable period for DRX/DTX operation should configure by considered the control signaling for synchronization, activity characteristics of packet service type, etc.
3. Conclusion

We clarify the DRX/DTX operation for LTE RRC active and LTE Idle state. For DRX/DTX operation in LTE, we propose to consider as follows:
DRX operation for LTE Idle state

· RRC connection is established by RRC through the paging channel with TA-specific id on paging occasion similar to the simple DRX cycle length in UTRAN.

DRX/DTX operation for LTE RRC Active state
· UE is controlled by MAC layer on the service resumption or new service addition through control signaling channel with cell-specific id on DRX/DTX period.
· The variable period for DRX/DTX operation applies to adapt the unpredictable activity characteristics depending on service types.
4. References

[1] TR25.813, “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Radio interface protocol aspects”, R2-060133
[2] TS25.331, “Radio Resource Control (RRC) protocol specification”
[3] TR25.913, “Requirements for Evolved UTRA and UTRAN”
PAGE  
3

