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Introduction
In previous RAN2 meetings, issues regarding DRX support in RRC_Connected state were discussed.  UE DRX/DTX operation was identified as an important issue for UE power saving and efficient resource utilization in E-UTRAN. The UE measurements control and reporting with respect to DRX operation were discussed in the previous meeting. However, the assignment of dedicated resources (eg. Resources for CQI reporting and scheduling request) for RRC_Connected UEs and DRX control signalling remain as open issues. In this contribution we address these issues.

2. Discussion

2.1. Definition of DRX
Two definitions of DRX operation can be envisaged. 
1). The UE can receive any DL signal only during the active interval of the DRX cycle. The DL signal includes cell broadcast signals on BCH, ACK/NACK in DL, L1/L2 control channel, data on DL-SCH, etc.
2). The UE can listen to L1/L2 control channel and receive data on DL-SCH only at the active interval of DRX cycle. However, the UE can receive other signals in DL regardless of the DRX operation.  

Proposal 1: RAN2 is requested to clarify the definition of DRX cycle.

2.2 Dedicated resource assignment in RRC_Connected state
In the previous RAN1 meeting, it has been decided to support dedicated CQI reporting and dedicated scheduling request for the connected state UEs. For this purpose, dedicated resources (i.e. time, frequency or code resources) will be allocated to the connected state UEs. 
However, a large number of UEs would be kept in RRC_Connected state. Especially, as the long_DRX can provide UE power saving that is equivalent to the power saving provided in RRC_Idle, a very large number of UEs can be kept in long_DRX. The management of dedicated resources for a large number of UEs is difficult and results in inefficient resource utilisation. Hence we propose that the network commands the UE to release any dedicated resources allocated to the UE when entering a long_DRX cycle. 
Proposal 2: The network commands the UE to release any dedicated resources allocated when entering a long_DRX cycle.
2.3 UE behaviour while in DRX

Assuming there is no dedicated Scheduling Request (SR) resources been allocated to the UE in long_DRX, the only possibility to access the cell is via non-synch RACH channel. The UE may or may not be synchronous to the network. In either case, the UE should access the cell on non-synch RACH.  Note that RAN1 has decided not to have synch-RACH channel.  
The UE behaviour with arrival of UL data while in long_DRX is shown in Figure 1.


[image: image1]
Figure 1: UE behaviour with arrival of UL data while in long_DRX
The UE can access on non-synch RACH immediately after UL data arrival triggered by the higher layer. After sending a randomly selected preamble on RACH, the UE starts continuous reception.   Note that the RACH response is asynchronous or semi-asynchronous to the preamble transmission. At the end of the RACH procedure, the network configures dedicated resources (for CQI and scheduling request) and also commands the UE of short_DRX cycle. The UE is in short_DRX until it is informed of the change to long_DRX by the network.
With arrival of DL data, the network waits until the next DRx active interval to inform the UE of arrival of data. The signalling procedure depends on the UE synchronisation to the network. Figure 2 shows the signalling for a synchronised UE.

[image: image2]
Figure 2: UE behaviour with arrival of DL data while in long_DRX (UE is in synch)
In this case, the network allocates dedicated resources for CQI and scheduling request and informs the UE of short_DRX cycle at the first DRx active interval after the arrival of DL data.
The signalling behaviour for unsynchronised UE is shown in Figure 3. 


[image: image3]
Figure 3: UE behaviour with arrival of DL data while in long_DRX (UE is in un-synch)
A contention-based RACH access is assumed in Figure 3. However, it is also possible for the network to allocate a dedicated preamble hence allows for non-contention based RACH access in case of real-time service.
The UE behaviour in short_DRX operation is relatively simple as the UE can resume the data transmission using the allocated dedicated scheduling request resources.
Proposal 3: The UE should access the cell on non-synchronous RACH for scheduling request while in long_DRx.

Proposal 4: In case of arrival of data, the UE should continue reception after accessing on RACH until it is signalled by the network of change of DRx cycle.

3.


Conclusion 
RAN2 is requested to discuss the content of this contribution and agree on the four proposals discussed.
Proposal 1: RAN2 is requested to clarify the definition of DRX cycle.

Proposal 2: The network commands the UE to release any dedicated resources allocated when entering a long_DRX cycle.

Proposal 3: The UE should access the cell on non-synchronous RACH for scheduling request while in long_DRx.

Proposal 4: In case of arrival of data, the UE should continue reception after accessing on non-synch RACH until it is signalled by the network of change of DRx cycle.
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