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1 Introduction

In RAN2#61bis meeting, CQI/SRS transmission during DRX has been discussed [1]. Some agreements have been achieved for FDD system, and for TDD system the details are still open. In this contribution, we’d like to propose some principles about CQI/SRS transmission during DRX for TDD.
2 Discussion
During RAN2#61bis meeting, RAN2 agreed that CQI/SRS could be transmitted during “Active time” of DRX cycle, and aperiodic CQI could be configured during the “Active time” excluding “on-duration” [1][2]. Furthermore, most of companies don’t support one periodic CQI reported before “on-duration”, since aperiodic CQI can be configured immediately at the beginning of DRX cycle [1] [3]. 
As for TDD, a solution that “CQI/SRS is transmitted when configured in any UL subframe part of a frame which overlaps with the active time” has been proposed [4]. Although details on this issue are still for further study, RAN has the consensus that “transmitting CQI during Active time” can not be directly applied to TDD and HD-FDD.
In our opinion, there is no optimal solution for TDD system, and the suitable opportunities for reporting CQI/SRS depends on many factors, such as DL/UL subframe allocation, start point of DRX cycle, and the value of related DRX timers. Following we will give several examples to show suitable configuration of CQI/SRS transmission for different scenarios.
Example 1:
An example of active time duration and possible opportunities of CQI/SRS transmission for 1DL:3UL configuration is illustrated in Fig.1, where DRX cycle is started from subframe#5.
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Fig. 1 Example 1
In this case, UL subframes are definitely available between DL subframes of active time. These UL subframes could be used for CQI reporting if configured. At the same time, it is unnecessary to transmit periodic CQI before on-duration, since the configurable CQI transmission opportunity within active time (e.g., subframes#7) can provide good support for the scheduling of subsequent DL subframes.
Example 2:

Another example of active time duration and possible opportunities of CQI/SRS transmission for 8DL:1UL configuration is illustrated in Fig.2, where DRX cycle is started from subframe#3.
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Fig. 2 Example 2
In this scenario, according to current solution in FDD, if periodic CQI transmission before on-duration is not supported, CQI can only be transmitted after the first nine DL subframes. Taking propagation delay and eNB processing delay into consideration, more than nine subframes will work in the absence of CQI. Therefore, we can see sometimes transmitting CQI/SRS before on-duration is quite necessary, and in this case using the nearest periodic opportunity before on-duration is sufficient.
On the other hand, if in Fig.2, the start point of DRX cycle is subframe#1, which is immediately followed by a possible opportunity of CQI reporting. In this case, starting CQI transmission on subframe#2 of the previous radio frame doesn’t make much sense and PUCCH resource can be saved. These examples indicate that, in TDD, whether PUCCH is configured for periodic CQI/SRS reporting before on-duration or not relies on many factors, such as DL/UL subframe pattern, start point of DRX cycle, value of DRX timers (e.g., on-duration, inactivity timer), and so on. There is no optimal solution applicable to any scenarios, but anyway, CQI/SRS reporting before on-duration is needed in some cases. Hence, we have the following proposals. 
Proposal 1: For TDD, CQI/SRS can be transmitted on the UL subframes between the DL subframes of Active time.
Proposal 2: For TDD, CQI/SRS transmission before on-duration should be supported. If CQI/SRS transmission before on-duration is needed, using the nearest periodic opportunity before on-duration is sufficient.
Furthermore, since the end of Active time means finish of DL transmission, after that CQI/SRS is no longer useful. 
Proposal 3: For TDD, CQI/SRS is not transmitted on the UL subframe after the last DL subframe of Active time.

3 Conclusion
In this contribution CQI/SRS transmission during DRX in TDD system is discussed, and the following are proposed:
Proposal 1: For TDD, CQI/SRS can be transmitted on the UL subframes between the DL subframes of Active time.

Proposal 2: For TDD, CQI/SRS transmission before on-duration should be supported. If CQI/SRS transmission before on-duration is needed, using the nearest periodic opportunity before on-duration is sufficient.
Proposal 3: For TDD, CQI/SRS is not transmitted on the UL subframe after the last DL subframe of Active time.
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