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1. Introduction

In last meeting, RAN2 discussed handling of Non Real Time (NRT) traffic to support DRX efficiently. Current agreements are as follows:
· Both explicit trigger and implicit trigger are supported to change DRX

· CQI reporting is not required during sleeping period for DRX UE
This document discusses following three points and proposes the solutions.
· Reliability of explicit/implicit trigger

· Handling of implicit behaviours for Real Time (RT) traffic

· Resource management of CQI during DRX

2. Discussion
2.1.  Reliability of DRX handling
In this section, we propose DRX/DTX timing is defined by SFN/subframe counter. We also propose UE may start the transmission from the least multiple common multiple number of SFN/subframe counter among different DRX/DTX period in order to avoid synchronization loss.

Control channel error makes DRX states unsynchronized between eNB and UE. Following scenarios could be considered.
Explicit MAC signaling to indicate DRX

· NACK -> ACK misinterpretation
· L1/2 control channel loss and DTX -> ACK misinterpretation

Implicit trigger to start DRX or to stop DRX

· L1/2 control channel loss and DTX -> ACK misinterpretation
However, this is not big problem because of low probability of NACK/DTX -> ACK error target (i.e. 10-4 for NACK -> ACK) according to RAN1 LS on control channel target quality in R1-071839. Therefore, simple recovery mechanism is enough. The most simple solution would be to predefine wake up period by using SFN/subframe counter. eNB can inform UE of data allocation by using the predefined wake up period, since eNB and UE are at least synchronized in the predefined wake up period. It is important DRX/DTX period is not counted from last transmitted/received signal but counting based SFN/subframe counter. In addition, to configure the least multiple common multiple number among different DRX/DTX period should be chosen well in order to recovery. With the combination of SFN counter, UE and eNB status are always synchronized in the subframe of the least multiple common multiple number among different DRX/DTX period regardless of UE and eNB synchronization. We call this as possible DRX start timing in figure 1. 
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Figure 1: Possible DRX start timing concept
2.2.  Non Real Time traffic and Real Time traffic
In this section, we propose to specify minimum DRX value for same handling between non real time traffic and real time traffic.

Real Time (RT) traffic has following characteristics compared with Non Real Time (NRT) traffic.
· Data reception/transmission isn’t affected by DRX behaviour. This point is different from resuming continuous reception/transmission after data reception/transmission in NRT.

· Inactivity won’t continue long period. Implicit transition to "long" DRX would not be used. But, implicit transition to "short" DRX would be useful.

To simplify system, it is beneficial to treat RT traffic and NRT traffic by same method. Therefore, we propose to set minimum DRX value per radio bearer or group of radio bearers. This value means required DRX interval to receive data. If this is specified, UE simply goes to minimum DRX by receiving or transmitting data during DRX both NRT traffic and RT traffic. Followings are proposed.
· Minimum DRX value is 0: UE resumes continuous transmission and reception. This is for NRT
· Minimum DRX value is some value: UE go to the DRX value. This is for RT.

2.3.  Resource management for CQI reporting
RAN2 agreed CQI reporting is not required during sleeping period of DRX UE. It’s better to release the resource to other UEs for radio efficiency for long DRX/DTX period. On the other hand, to use implicit DRX period change is agreed. Benefit of implicit DRX period change is to reduce signaling. Therefore, CQI resource needs to be managed without signaling. If signalling is necessary for CQI management, the gain of implicit DRX period change is lost. Therefore, we propose CQI reporting is also implicitly managed..
To support implicit CQI resource management, we propose following behaviours.
· Resource for CQI reporting is allocated at RB establishment probably by RRC message.
· DRX is expanded longer than specific value
· UE and eNB consider that allocated resource for CQI reporting is released implicitly as illustrated in Figure 2
· DRX is shortened than specific value
· Explicit MAC signaling is used to allocate new resource for CQI reporting. The MAC signalling won’t include detailed configuration. Configuration at RB establishment could be reused for detailed configuration information.
· DL initiated transmission case: 

MAC signaling is sent to allocate new resource for CQI reporting at first DL scheduling as illustrated in Figure 3 (a).
· UL initiated transmission case:
MAC signaling is sent to allocate new resource for CQI reporting after resource request reception at eNB as illustrated in Figure 3 (b).
It should be noted that the same principle can be applied to resource request, if resource request is similar to CQI.
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Figure 2: Concept of CQI reporting resource release
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(a) DL case

[image: image4.wmf]eNB

UE

Signalling flow for 

uplink case

Active period

Sleeping period

DRX behaviour

Resource Allocation

Newly allocated 

resource

Newly allocated 

resource

R

a

n

d

o

m

 

A

c

c

e

s

s

G

r

a

n

t

f

o

r

 

r

e

q

u

e

s

t

R

e

s

o

u

r

c

e

 

R

e

q

u

e

s

t

G

r

a

n

t

f

o

r

 

r

e

q

u

e

s

t

Include MAC message to add radio 

resource for CQI reporting and 

resource request


(b) UL case
Figure 3: Concept of CQI reporting resource re-allocation
3. Conclusion
This document discussed DRX handling. We propose followings.  
· DRX/DTX timing is defined by SFN/subframe counter. UE may start the transmission from the least multiple common multiple number of SFN/subframe counter among different DRX/DTX period
· To specify minimum DRX value for same handling between non real time traffic and real time traffic 
· To support implicit CQI resource management
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