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1. Introduction

In RAN2#78 meeting, the following agreements were made in UP session [1]. 
=>
PDCCH-subframe is defined per UE.

=>
PDCCH-subframe is defined as union of DL and special subframes of configured serving cell.

=>
onDurationTimer and drx-InactivityTimer are counted for PDCCH-subframe.

=>
For each serving cell, UE monitors PDCCH in PDCCH-subframe in Active time if the PDCCH-subframe is DL or special subframe of the serving cell.
=>          Leave the drx-RetransmissionTimer counting as it is. FFS whether it is counted for scheduling cell DL and special subframe. Continue to discuss at this meeting.
The issue of DRX timers for CA with cell specific TDD configuration in Rel-11is still need to be open to discussion. In this contribution, we analyse this topic again and give the proposal according to our preference. 
2. Discussion
2.1 Consideration on drx-RetransmissionTimer counting
During last meeting, the following options are proposed for the drx-RetransmissionTimer counting [1]:
a) by PDCCH-subframe 
b) by scheduling cell DL and special subframe 
RAN2#59bis introduced the timer drx-RetransmissionTimer to handle the situations where the UE would stay awake indefinitely waiting for retransmissions outside the DRX.  If the timer expires NW still cannot retransmit successfully, the transmission process will be delayed to next DRX cycle [2].
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Accrding to drx-RetransmissionTimer value range {min 1, max 33 } , if a drx-RetransmissionTimer expires but drx InactivityTimer and onDurationTimer nerver start (assume UE has more than one HARQ processes running),  It means DRX cycle is much longer than drx-RetransmissionTimer. In such conditions, alt. a) and alt. b) has no significant difference on power saving. 
However, alt. a) will be impacted by Scell state change, the actual PDCCH listening subframe will be changed upon Scell Activation / deactivation. That is not good for maintenance of DRX timer.
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In this four CC scenario, the sub-frame number calculated by PDCCH-subframe is one time more than by scheduling cell DL and special subframe. That is mean scheduling numbers will change more than 100% in Scell Activation / deactivation scenario for alt. a). The drx-RetransmissionTimer value will be very difficult to optimize for cell specific TDD configuration scenario.
RTT Timer counting is based on scheduling cell. To avoid the UE and NW confusion, we need  a consistent definition for these  per-process counters。
If the drx-RetransmissionTimer is counted  by scheduling cell DL and special subframes, the timer processing behavior of Rel-10 and Rel-11 will be consistent.
Proposal 1: Count drx-RetransmissionTimer by scheduling cell DL and special subframe.
2.2 How to cooperate with the CSI-RS configurations?
At RAN2 #77bis meeting, it was agreed, “In Rel-11, we will have common DRX”. However, there is one issue on how to cooperate with the CSI-RS configurations still, which needs to be handled carefully. Specially, it is well known that the CSI-RS configurations such as cycle and offset are configured per CC. That means it is necessary for the UEs to be awake at different time in order to receive these CSI-RS transmissions from different cells.

This issue exists since Rel-10. The DRX cycle calculated by the legacy R10 UE and R11 NW maybe conflict in  CA with different CSI-RS configration carrier member scenario. We believe this problem will be more severe for  Rel-11 TDD inter-band CA with cell specific TDD configuration.
Proposal 2: It is kindly to ask RAN2 to discuss how to cooperate DRX handling with the CSI-RS configurations.

Without loss of generality (CQI mask is setup), the UE should monitor CSI-RS and report CQI  in drx-onDurationTimer,  we propose some principles as below:

Principle 1: The DRX cycle is an integral multiple of  the maximum  CSI-RS  transmission periodicity in serving cells.

CSI-RS transmissions cycle is not more than 80ms. For UE, the  longer DRX  cycle, the more power saving. The advantage of the integral-multiple mothod is simple. The disadvantage is the limited DRX cycle options .

Principle 2: If the offsets of the CSI-RS transmissions in different cells are different,  then the value of onDurationTimer should be bigger than the maximum  CSI-RS subframe offsets in serving cells.
If we don’t consider the DRX MAC control element processing, the UE will not miss  CSI-RS if onDurationTimer is bigger than CSI-RS subframe offsets in serving cells. The event of onDurationTimer stop processing was not explicitly defined in the present  agreement.  Increasing onDurationTimer does not add other costs, and there are no restrictions on the choice of DRX cycle.
We think  the scenario of  different serving cells  have different CSI-RS subframe offsets is a more common scenario. So we focus on this scenario.
Proposal 3: drx-onDurationTimer being bigger than CSI-RS subframe offsets is a simple way to solve the conflict between DRX and CSI-RS configration.
3. Conclusion

In this contribution, we have discussed the issues on DRX timers for CA with cell specific TDD configuration. Based on the detailed analysis provided, we suggest that the following proposals are considered and agreed:
Proposal 1 : Count drx-RetransmissionTimer by scheduling cell DL and special subframe.
Proposal 2: It is kindly to ask RAN2 to discuss how to cooperate with the CSI-RS configurations.

Proposal 3: drx-onDurationTimer bigger than CSI-RS subframe offsets is a simple way to solve  DRX and CSI-RS configuration conflict.
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5 ANNEX A

Protocol Definitions
drx-RetransmissionTimer (one per DL HARQ process except for the broadcast process)  if a HARQ RTT Timer expires in this subframe and the data of the corresponding HARQ process was not successfully decoded: start the drx-RetransmissionTimer for the corresponding HARQ process.[3]
if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-    
stop the drx-RetransmissionTimer for the corresponding HARQ process.
      DRX-Config ::=





CHOICE {


release







NULL,


setup







SEQUENCE {



onDurationTimer





ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200},



drx-InactivityTimer




ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200, psf300, psf500, psf750,













psf1280, psf1920, psf2560, psf0-v1020,













spare9, spare8, spare7, spare6,













spare5, spare4, spare3, spare2,













spare1},



drx-RetransmissionTimer



ENUMERATED {













psf1, psf2, psf4, psf6, psf8, psf16,













psf24, psf33},

the IE CSI-RS-Config is used to specify the CSI (Channel-State Information) reference signal configuration.
subframeConfig-r10



INTEGER (0..154),     [5]
	CSI-RS-SubframeConfig 
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if CQI masking (cqi-Mask) is setup by upper layers,:
-
when onDurationTimer is not running, CQI/PMI/RI/PTI on PUCCH shall not be reported.

-
else:

-
when not in Active Time, CQI/PMI/RI/PTI on PUCCH shall not be reported.  [4] [5]
        DRX-Config ::=





CHOICE {


release







NULL,


setup







SEQUENCE {



onDurationTimer





ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200},



drx-InactivityTimer




ENUMERATED {













psf1, psf2, psf3, psf4, psf5, psf6,













psf8, psf10, psf20, psf30, psf40,













psf50, psf60, psf80, psf100,













psf200, psf300, psf500, psf750,













psf1280, psf1920, psf2560, psf0-v1020,













spare9, spare8, spare7, spare6,













spare5, spare4, spare3, spare2,













spare1},



drx-RetransmissionTimer



ENUMERATED {













psf1, psf2, psf4, psf6, psf8, psf16,













psf24, psf33},
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