3GPP TSG-RAN WG2 Meeting #52












              R2-061061
Athena, Greece, 27-31 March 2006

Agenda item:      
6.1
Source:
Panasonic
Title: 
DRX and DTX Operation in LTE_Active

Document for:
Discussion 
1. Introduction

Three protocol states have been proposed for LTE, i.e., LTE_Active, LTE_Idle and LTE_Detached. Keeping UE in LTE_Active can reduce the response delay relative to moving UE states between LTE_Active and LTE_Idle frequently. RAN2 [1] agreed DRX/DTX period can be configured according to UE activity level for UE power saving and efficient resource utilisation. 
Updated from our contribution to RAN2#50 meeting [2], we further discuss the issues of DRX/DTX in LTE_Active state in this contribution.
2. Discussion
2.1 Configuration of DRX/DTX Intervals

DRX/DTX interval should be configured according to UE activity level so that UE battery saving and quick response to data traffic can be satisfied. We propose DRX/DTX interval in LTE_Active is configured by MAC. We see to support simultaneous application is necessary in LTE as also in WCDMA. The combination could be periodic, non-periodic or both at the same time.  Periodic activity could be handled by persistent scheduling. In RAN1, persistent scheduling has been discussed for RT service, e.g. VoIP, in order to reduce the signaling overhead. In persistent scheduling [4,5,6], frequency-time resource pattern for data transmission is preconfigured, thus UE can receive data without scheduling information for each data burst. We think DRX/DTX interval for persistent scheduling could be controlled by the activity configured by the persistent scheduling. In this case, the scheduling of DRX/DTX is only necessary for other NRT services.
Different NRT services have different traffic characterics and delay requirements. Therefore, the combination of different NRT services makes the possible gap period constantly change. For UE battery saving and quick response to different data traffic, DRX/DTX interval should be dynamically configured.
In order to configure dynamic DRX/DTX interval, we propose following control method for NRT traffic. In order to explain the method, we define active period and sleeping period as following. The relation is shown in figure 1.

Active period: 

the period that UE needs to receive and/or transmit L1/L2 control signaling. The data part is received or transmitted according to the corresponding L1/L2 control signaling.
Sleeping period: 
the period that UE doesn’t need to receive and/or transmit L1/L2 control signaling. Therefore, the data part is not received or transmitted. 

Active period length is configured at the beginning of active period and sleeping period length is configured at the end of the active period. 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.
In case of persistent scheduling, the "OR" pattern formed by the combination of the persistent scheduling and the above control method are generated by UE. Then, UE performs DRX/DTX operation accordingly.



[image: image1.emf]Active period length 

is configured

Sleeping period 

length is configured

Active period

Sleeping period

Sleeping period 

length is configured

Active period length 

is configured

Sleeping period 

length is configured

Sleeping period 

length is configured


Figure 1.  Active period and sleeping period
2.2 Wake-up Procedures

RAN2 has discussed whether to keep the uplink synchronization status in DRX/DTX period [3]. We think relatively long DRX/DTX period, which synchronization may be lost, is necessary. Therefore, for the wake-up transition procedure from sleeping period to active period, we propose to have both scheduled wake-up and RACH based wake-up.

Scheduled wake up

- Timing synchronization between UE and Node B is maintained. Therefore, wake-up from sleeping period does not need L1 synchronization procedure. 

- Wake-up timing can be configured at the end of the last active period. If not configured at the end of last active period, the previous configuration of scheduled wake up period could be re-used.

- UL shared resource for the signalling is allocated periodically to keep uplink synchronization.

- For the uplink data transmission, if the data size is constant or predictable, such as VoIP, uplink resource can be pre-allocated and resource request procedure can be omitted for uplink data transmission.

- Because of donwlink activity, UE needs to transmit uplink signalling. If synchronization of the uplink is maintained in this time, node B assumes UE transmit immediately according to downlink resource allocation signalling.
RACH based wake-up

- Timing synchronization between UE and Node B is not maintained. Therefore, wake-up from sleeping period needs L1 synchronization procedure, which is RACH procedure. 

- Wake-up timing is configured with relatively long period or not configured. UE may wake up at scheduled timing or arbitrary time if uplink data traffic does not have a critical delay requirement. 
- The scheduled physical resource usage is also not configured, although usage of RACH configuration information is already pre-configured. This part is different from the usage of RACH for the initial access procedure.

- On the requesting allocation of the transmission resource, two approaches can be considered. In case of requesting re-allocation of previously-allocated transmission resources, the allocation size might be known by the scheduler. In case of new transmission, the allocation size should be informed to the scheduler.
- Because of donwlink activity, UE needs to transmit uplink signalling. If synchronization of the uplink is not maintained in this time, this RACH based wake-up may be used before Ack/Nack signaling.
3. Conclusion

In this document, we proposed following points on DRX/DTX operation in LTE_Active state. 
- To define active period and sleeping period, which corresponding to the reception/transmission of L1/L2 signalling. 
- The length of active period and sleeping period is signalled by MAC.
- On the wake-up procedures, to have scheduled wake-up, which uplink timing is maintained, and RACH based wake-up, which uplink timing is not maintained.
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