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1
Introduction 
Last meeting, CSI/SRS reporting during the unexpected DRX transition was discussed.  For R8/9 UE is allowed to transmit CSI on PUCCH and SRS up to 4ms after receiving the PDCCH/MAC CE. But for Rel10 UE’s behaviour is still FFS. 
2
Discussion
2.1
General 
We know the basic problem of this issue is before PDCCH decoding is done successfully UE doesn't know whether the received PDCCH will end the active time or extend the active time, e.g. when retransmission timer is running. And double decoding might be required for eNB if some uncertain period covers CSI/SRS transmission [1]. To reuse Rel8/9 UE’s behaviour, the treatment requirement for UE is still relaxed but eNB is require either to double decode PUCCH or PUSCH in some cases or some scheduling restriction should be applied to avoid such issue. In such case UE is required to monitor PDCCH but not scheduled i.e. more UE’s power is consumed. Considering more and more R10 UE will be available on the market in the future we propose:
Proposal 1: Rel8/9 UE’s behavior should not be reused in R10 and future release.
2.2
use cases analysis
It is assumed that the treatment requirement for PDCCH or MAC CE which might extend or stop the active time is 4ms. And during uncertain period UE can’t make sure whether it is active time or not unless onDurationTimer is running due to the fact that UE cann’t decod and treat the PDCCH or MAC within 4ms.
Case 1：Unexpected Active -> Inactive
The active time could be ended by either MAC CE or a PDCCH (please refer to table 1 in ANNEX).  And this case can be divided into two cases.

Case1-1: PDCCH or MAC CE is received 4ms before the expected end of active time
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Figure 1
In this case the uncertainty period is the required treatment duration. This is because UE can decode or treat the PDCCH or MAC CE before the expected end of active time. So UE is only uncertain about the period when the PDCCH or MAC CE is being decoded. If the PDCCH actually indicate new transmission then there is no uncertain period due to the same reason.
Observation1: in case1-1, the uncertain period is 4ms.
Case1-2: PDCCH or MAC CE is received within 4ms before the expected end of active time
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Figure2

In this case the uncertain period is the duration between the PDCCH or MAC CE is received and the expected end of active time. This is because after the expected end of active time, the active time is anyway stopped.
Observation2: in case 1-2, the uncertain period is the duration between the PDCCH or MAC CE is received and expected end of active time.

case 2:  Unexpected Inactive ->Active
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Figure 3
This will only happen when UE receive the PDCCH within 4ms before the expected end of active time.  The only uncertain period for UE is the duration after expected end of active time when PDCCH is being decode and treated. In Figure 3-b active time is extended less than the time to decode and treat the PDCCH then the uncertain period is also shortened. For example the PDCCH is received 2ms before the expected end of on-duration time. And the inactivity timer is configured only 3ms. Then UE will anyway know the active time will only be extended for 1ms. So the uncertain period is 1ms.
Observation3: for case 2 the uncertain period is between the expected end of active time and the PDCCH is decoded and treated or extended active time, if it is shorter.
2.2
Solution
We think as long as UE’s behavior is clear during the uncertain period, the treatment requirement for UE is relaxed. So basically there are 2 alternatives”
Alternative1: UE always take uncertain period as active time w.r.t. sending CSI/SRS

Alternative 2: UE always take uncertain period as non-active time w.r.t. sending CSI/SRS

The pro of alt1 is intended CSI/SRS will not be lost when expected by eNB. The con of alt1 is sometimes CSI/SRS is not necessary and extra UE’s battery is consumed. The pro of alt2 is UE’s battery is saved and no more unnecessary CSI/SRS transmission. But the problem is some intended CSI/SRS will be lost. One of the compromise is to take alt2 as baseline but UE is allowed not to send CSI/SRS if no double decoding is needed in eNB. We think the majority battery saving is done via DRX scheme itself already. So it is not necessary to optimize to this level because UE’s complexity will be increased considering there are so many cases in table 1.
Proposal 2: UE mandate to report CSI/SRS during uncertain period when receiving PDCCH or MAC CE during active time.
From table1 in Annex it is clear that it is difficult for UE to differentiate case1-2 and case2 before UE finish the PDCCH treatment. So when PDCCH is received within any 4 subframes before the end of expected end of active time the uncertain period is between the time point when PDCCH is received and the PDCCH is decoded or extended active time ,if it is shorter. 
From table 1 it is clear that active time is extended either by setting drx-InactivityTimer or  mac-ContentionResolutionTimer. Since mac-ContentionResolutionTimer is n*8 ms, so the scenario in Figure 3-b will happen when small drx-InactivityTimer is configured. It should be noted that the there is not always CSI or SRS is covered by uncertain period. And even it occurs the collision between CSI and potential ACK/NACK or SRS and potential PUSCH will not always happen i.e. we are really discussing kind of corner cases.  So the scenario in Figure 3-b could be neglected after considering the whole picture. 
Based on above reason the uncertain period for case1-2 and case2 is equal to the period where the PDCCH/MAC CE is being decoded. And it also equals to the uncertain period of case 1-1. So we propose:
Proposal3: the uncertain period is fixed 4ms.
3
Conclusion 
Proposal 1: Rel8/9 UE’s behavior should not be reused

Proposal 2: UE mandate to report CSI/SRS up to 4ms when receiving PDCCH or MAC CE during active time.
Proposal3: the uncertain period is fixed 4ms.
4
 Annex

	Active time case
	Possible cases


	Note

	onDurationTimer or drx-InactivityTimer is running
	case1-1, case1-2, case2
	Active time is extended by new transmission and stopped by DRX MAC CMD

	drx-RetransmissionTimer is running
	case1-1, case1-2, case2
	Active time is extended by new transmission and stopped by retransmission

	mac-ContentionResolutionTimer is running

note: 8*n ms
	case1-1, case1-2, case2
	Active time is extended by msg3 (all but last one) and msg4( new transmission);

Active time is stopped by msg3 (last one) and msg4(PDCCH only);

	a Scheduling Request is sent on PUCCH and is pending
	N/A
	Active time can’t be stopped before UL grant is received. And once UL grant is received inactivity timer will be set.

	an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer
	N/A
	Only retransmission is expected

	a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the preamble not selected by the UE
	N/A
	Active time can’t be stopped before PDCCH addressed to the C-RNTI of this UE is received. And once PDCCH is received, inactivity timer will be set.


Table 1
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