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1 Introduction

In last meeting, it was discussed whether Aperiodic Sounding Reference Signal (A-SRS) shall be reported when the UE is out of the active time. RAN2 did not agree to always report A-SRS as proposed in [1], but further consideration is allowed. This contribution analyzes the potential scenarios where A-SRS reporting falls in the sleep time. 
2 Discussion
A-SRS can increase the evaluation accuracy of UL channel condition for the UE to be scheduled to transmit data on PUSCH. A-SRS can be triggered by DCI format 0 or DCI format 4 for UL new transmission or retransmission. The A-SRS should be transmitted in the first UE-specific A-SRS subframe. But the first UE-specific A-SRS subframe may fall in sleep time if the triggered UL grant is used for retransmission. 
Case 1: The inactivity timer has a very short value, as shown in Figure 1.
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Figure 1: the case with very short Inacitivity Timer
This case seems impossible because if the inactivity timer has expired, normally the next new transmission will be scheduled on the next “On duration”. The eNB will not request an aperiodic SRS much earlier before the next “on duration”, unless the first UE specific A-SRS subframe is close to the next “on duration”, but this case can be covered by following case 2.
Case 2: active time nearly lasts to the next “on duration”, as shown in Figure 2.
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Figure 2: Active time close to the next “on duration”
In this case, the requested A-SRS reporting is reasonable and useful, as it is expected to help UL scheduling on the next “on duration”. If such an A-SRS reporting is prohibited, then the efficiency of the UL scheduling on the next “on duration” will be degraded. And we think this case is not a corner case, for example when the DRX cycle is configured to 40ms.

Case 3: a normal A-SRS reporting in sleep time due to the lost of a PDCCH for new transmission.
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Figure 3: The case where DRX status is out of synchronization in both sides
This case is valid if the Inactivity timer has a relevant large value, e.g. 20ms. From the eNB side, the requested A-SRS reporting carried on an UL grant for retransmission is used to help UL scheduling at the latter part of the inactivity timer. From the UE side, the inactivity timer does not start/restart due to the loss of the corresponding PDCCH for new transmission. When the UE receives an A-SRS reporting request from the UL grant for retransmission of another HARQ process, it finds the request A-SRS reporting falls into its sleep time. In this case, it seems useless for the UE to send the requested A-SRS since the UE will not monitor PDCCH before the next “on duration”.
We think that case 1 is based on a bad DRX configuration, we can ignore it. And case 3 is an error case, and it seems useless to continue to send A-SRS if the inactivity timer is out of synchronization in both sides. But case 2 is a normal case and most likely possible. For case 2, it’s better to send A-SRS as requested by the eNB. Considering A-SRS is introduced to enhance the evaluation of the UL channel condition, and the eNB request it only when it is necessary, so we think it is better for the UE to always follow the eNB’s request, i.e. reporting A-SRS whenever it is requested by the eNB. Therefore, we propose:
Proposal 1: Aperiodic SRS reporting shall be sent as requested by the eNB regardless of the UE’s DRX status.
3 Conclusion

In this contribution, we analyze the potential scenarios where the A-SRS reporting falls in the sleep time. According to our analysis, there may be a normal case where A-SRS reporting falls in the sleep time and it is useful, so we propose:

Proposal 1: Aperiodic SRS reporting shall be sent as requested by the eNB regardless of the UE’s DRX status.
The corresponding CR is provided in the [2]
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