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1
Introduction

LTE allows UEs in RRC_CONNECTED to perform DRX. Furthermore, a 2 level implicit DRX transition mechanism has been adopted for this RRC_CONNECTED DRX operation. The details of this procedure are captured in [1]. During RAN2#59, discussion on the relation between dedicated UL resources (PUCCH and UL SRS) and the DRX levels were discussed, but not conclusion has been reached. This document addresses this issue once again.

2
Discussion
2.1 Description of the 2 level RRC_CONNECTED DRX in [1]
In [1], it is stated that:

The DRX functionality consists of a Long DRX cycle, a DRX Inactivity Timer, a DRX Retransmission Timer and optionally a Short DRX Cycle and a DRX Short Cycle Timer.

So it can be seen that when RRC_CONNECTED DRX is configured for an UE, a Long DRX cycle (first level) must be configured but a Short DRX cycle (second level) does not have to be configured (i.e. the use of it is optional).

2.2 How to utilise Long DRX cycle
We discuss how we think Long DRX cycle can be used in practice and its relation to PUCCH / UL SRS resources in this section.

For best effort traffic, we envision that Long DRX cycle can be configured as a relatively large value in order to maximize battery saving gains from DRX. For example, it could be equivalent to the RRC_IDLE DRX cycle (i.e. in the order of seconds). In addition, an UE may stay in Long DRX cycle for quite a long time (instead of transitioning to RRC_IDLE). With such large values for Long DRX cycle and the possibility for UEs to stay in Long DRX cycle for a long time, we expect that the allocated PUCCH / UL SRS resources would be released when the UE transits to Long DRX cycle. This implies that RRC signalling is needed to re-assign the PUCCH / UL SRS resources when the UE returns to continuous reception. On another note, since transition from Long DRX cycle to continuous reception is very quick, we envision that transition to Long DRX cycle can be performed during reading times of the packet call session. On the other hand, too quick a transition to Long DRX cycle can cause excessive RRC signalling for re-assigning PUCCH / UL SRS resources. Therefore, we expect the inactivity time which triggers a UE to transit to Long DRX cycle will be set to a value in the order of seconds.

For VoIP traffic, we envision that Long DRX cycle would be configured around 20ms to match the speech frame generation period of the voice codec. In this case, PUCCH / UL SRS resources should not be released even though the UE is in Long DRX cycle.
Proposal 1: Implicit release of PUCCH / UL SRS resources by the UE when it transits to Long DRX cycle shall be supported. RRC signalling (at radio bearer setup) should indicate to the UE whether or not it should release the PUCCH / UL SRS resources when transiting to Long DRX cycle. 
2.3 How to utilise Short DRX cycle

We discuss how we think Short DRX cycle can be used in practice and its relation to PUCCH / UL SRS resources in this section.

For best effort traffic, the use of Long DRX cycle already allows for efficient battery saving for RRC_CONNECTED UEs, but the use of Short DRX cycle on top of Long DRX cycle can potentially provide further battery saving gains. Since we envision the value of Long DRX cycle to be in the order of seconds and the inactivity time to trigger transition to Long DRX cycle to be in the order of seconds, to obtain further battery saving gains with the Short DRX cycle, we expect the value of Short DRX cycle to be in the order of tens to hundreds of milliseconds and the inactivity time to trigger transition to Short DRX to be also in the order of tens to hundreds of milliseconds. Since we envision the inactivity time to trigger transition to Long DRX cycle to be in the order of seconds, we do not think there is much need to release PUCCH / UL SRS resources when an UE is in Short DRX cycle.
Proposal 2: No implicit release of PUCCH / UL SRS resources by the UE when it transits to Short DRX cycle shall also be supported.
3
Conclusion
This document addressed the handling of PUCCH / UL SRS resources when a RRC_CONNECTED UE transits to Short/Long DRX cycle.
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