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1 Introduction

In the RAN2#62 meeting, it has been discussed about CQI/SRS transmission during DRX for TDD [1][2][3] [4], but there has not been reached the agreement. For TDD system the details are still open. In this contribution, we’d like to propose some principles and solutions about CQI/SRS transmission during DRX for TDD.
2 Discussion
It has been agreed for TDD that “Active Time” can also include uplink subframes and the  DRX cycle can start from either a downlink subframe or an uplink subframe depending on the configuration. With this definition, CQI/SRS can be sent by the UE in the uplink subframe(s) during active time. 
For FDD, since downlink and uplink subframes appear concurrently, UE can report CQI/SRS in the first (or some earlier) uplink subframe within active time to assist scheduling. But in TDD, UE cannot report CQI/SRS untill there is an uplink subframe available, which will decrease the scheduling performance. This problem is especially serious in the TDD subframe configurations in which number of downlink subframes is very large. 
For example, in configuration of 1UL 9DL as shown in figure1,  when UE enters the “Active Time”, network only can allocate the downlink physical resource for UE blindly without the recent CQI/SRS information, and the blind allocation will keep more than 9 downlink subframes, which will dramatically decrease the scheduling gain.
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Figure1: example of CQI/SRS transmission in TDD (1UL:9DL)

Therefore, to guarantee the scheduling performance, we think it’s better to allow UE reporting CQI/SRS before active time at least in TDD.
One may argue that we can configure all the UEs’ DRX cycle to start from an uplink subframe for TDD. Then UE can use the uplink subframe to report CQI/SRS before the scheduling decision is made by the scheduler without changing the current conclusion. However with this limitation, the scheduling load of different downlink subframes will be unbalanced. Load of downlink subframes near the uplink subframe is obviously heavier than downlink subframes far from the uplink subframe, which will decrease the system resource utilization. Of course, to balance the load, a larger on duration timer can be used to allow that some UEs are scheduled in the latter part of the on duration timer. But this will decrease the battery saving performance which is not desirable by the system.
Proposal 1:   For TDD, UE can transmit CQI/SRS on the UL subframes Near and Before the “Active Time”.
Another problem is in which uplink subframe the UE can report CQI/SRS before active time. A natural solution is to inform the UE explicitly via RRC message when configuring DRX related parameters. This is a flexible solution but will introduce TDD specific IE which is currently trying to be avoided (e.g. the solution Alt2 in [2]). So we propose that UE can use the nearest configured CQI/SRS resource before on duration timer is started to report CQI/SRS. With this restriction, RRC procedure is not influenced.
Proposal 2: For TDD, if the DRX cycle starts from downlink subframe, CQI/SRS can be reported using the nearest configured CQI/SRS resource before on duration timer is started.
3 Conclusion
Proposal 1: For TDD, UE can transmit CQI/SRS on the UL subframes Near and Before the “Active Time”.

Proposal 2: For TDD, if the DRX cycle starts from downlink subframe, CQI/SRS can be reported using the nearest configured CQI/SRS resource before on duration timer is started.
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