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1 Introduction
At RAN2#72bis and RAN2#73, SRS reporting and the masking of SRS reporting with the DRX active time was discussed for type-1-triggered (aperiodic) SRS [1][2][3]. Opinions diverged on several questions, especially on if masking type-1-triggered SRS with DRX active time was to be considered a change compared to Rel-8/9 behaviour, or consistent with Rel-8/9 behaviour. In this contribution, we analyze and compare the benefits of sending/not sending type-1-triggered SRS during DRX non-active time, and provide use cases with related analysis. 

2 Discussion
The two options on the table are to either mask or not mask type-1-triggered SRS with DRX active time, i.e., to either not send or send type-1-triggered SRS during DRX non-active time. A number of benefits have been brought up on both options as recapitulated and further developed below. Note that both options require the UE to be in active time to receive the PDCCH message, i.e., the uplink grant or the downlink assignment, carrying the trigger type 1 for SRS. If the UE does not receive the PDCCH message with the SRS request, naturally no SRS is sent. Hence, the DRX functionality itself is not impacted by either of the above-listed options.

2.1 Benefits of masking
If the type-1-triggered SRS is not sent when the UE is not in DRX active time when the SRS is due to be sent, the benefits raised are:

· Battery saving: the UE does not need to transmit the SRS.
· Consistency with Rel-8/9 and/or UE implementation simplicity: all SRS transmissions are masked by DRX active time.
2.2 Benefits of not masking
If, on the other hand, the type-1-triggered SRS is sent, even when the UE is not in active time when the SRS is due to be sent, the benefits raised are:
· Battery saving: surprisingly the same benefit is seen in both options, but of a different quantity. If type-1-triggered SRS is not sent during DRX non-active time although requested from the eNB, the eNB may ensure SRS transmissions by e.g. configuring the UE with a long drx-InactivityTimer which would cover the time interval from the reception of a type-1 SRS trigger and the transmission of the SRS. This could effectively mean that the UE would rarely sleep between transmission bursts, and could severely limit the benefits of efficient DRX settings.
· Consistency with Rel-8/9 and/or eNB implementation simplicity: again the same benefit is seen in both options, in this case of a different character.  In Rel-8/9, discontinuous reception of PDCCH does not affect UL DCI-requested transmissions on the UL, e.g. aperiodic CSI reports and other scheduled PUSCH transmissions. In fact, masking the type-1-triggered SRS with DRX active time would introduce a previously unknown coupling, where the eNB, when making the decision to send/not send a trigger type 1 to a UE, would need to predict the DRX status of the UE at the SRS transmission instance.
· Radio resource efficiency: by enabling SRS transmissions, the eNB can get more up-to-date channel knowledge to use as input to scheduling and link adaptation (including rank and precoder selection), which in turn will increase spectral efficiency. To question this, naturally the SRS transmission itself brings some overhead, and if the SRS cannot be used, this overhead constitutes unnecessary load. However, as the eNB is responsible for requesting the SRS from the UE, one would assume that the request is only sent if the SRS overhead is considered to be compensated by improved radio resource efficiency thanks to the information that the SRS provides.

2.3 Use cases
Next we provide example use cases where an eNB would benefit from an SRS transmission during the UE’s DRX non-active time.

Consider, as shown in Figure 1, a UE that has UL data in its buffers, and that this UL data is known to the eNB from buffer status reports. However, when the UE was last in active time, the eNB was not able to give the UE a large enough grant to transmit all the data in its UL buffers due to there being other UEs with higher priority and/or due to the bandwidth limitation. In fact, the eNB may not be able to schedule the UE at all in what is shown as the first period of DRX active time in Figure 1 due to high load in the cell, in which case the UE has even more bits waiting to be scheduled in what is shown as the second period of DRX active time. 
A second use case is when the traffic pattern is known to be chatty, consisting of small packets and idle periods between transmissions. In this case, the UE would empty its UL buffers in what is shown as the first period of DRX active time in Figure 1, but it is known or predictable that packets will come into the UE’s UL buffers in the near future during non-active time.

A third use case is mentioned and illustrated in [4], where an UL grant for a retransmission is sent close to the UE’s next onDuration and used to request an SRS transmission. Since UL grants for retransmissions do not start the drx-InactivityTimer, even a long value of the drx-InactivityTimer cannot guarantee that the UE will be in active time at the point in time when the requested SRS transmission is due.

In all three cases, the eNB would know that there is data waiting to be transmitted in this UE’s buffers, and may be eager to schedule the UE once the UE is back in active time. For such scheduling, updated UL channel information from SRS would definitely be useful.
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Figure 1 Benefits of not masking type-1-triggered SRS with active time 
3 Conclusion
In light of the analysis above, we consider it undesirable to mask the type-1-triggered SRS (an UL DCI-triggered transmission) with DRX active time (defined from PDCCH reception status), and propose:
Proposal: The UE shall report type-1-triggered SRS if a request for such SRS is received, independent of DRX.
If agreeable, the proposal can be captured in the MAC specification so that only type-0-triggered SRS transmissions are omitted when the UE is not in active time. A suggestion is provided in [5].
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