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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In TS 38.321[2], UE is not allowed to send period and semi-persistent SRS when it’s not in Active Time. Considering the difference of SRS-Resource and SRS-PosResoure, in this document, we present our views on the impact of DRX on SRS for NR positioning.
2. Discussion
According to TS 38.321[2], we can find the different actions of SRS transmitting based on DRX configuration and SRS types as below.
	TS38.321-v16.0.0
[bookmark: _Toc29239849]5.7	Discontinuous Reception (DRX)
< irrelevant  parts are omitted >
When DRX is configured, the MAC entity shall:
< irrelevant  parts are omitted >
[bookmark: OLE_LINK5]1>	in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
2>	not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];
2>	not report CSI on PUCCH and semi-persistent CSI configured on PUSCH.
1>	if CSI masking (csi-Mask) is setup by upper layers:
2>	in current symbol n, if drx-onDurationTimer would not be running considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
3>	not report CSI on PUCCH.
NOTE:	If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] subclause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource outside DRX Active Time, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).
[bookmark: OLE_LINK12][bookmark: OLE_LINK15]Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity transmits HARQ feedback, aperiodic CSI on PUSCH, and aperiodic SRS defined in TS 38.214 [7] when such is expected.
< irrelevant  parts are omitted >


Observation 1:
· The periodic or semi-persistent SRS is not transmitted when the UE is not in Active Time.
As we know, SRS-PosResource is introduced in R16. We should clarify whether the limitation of observation 1 is applied to SRS-PosResource.
[bookmark: OLE_LINK8]Proposal 1: 
· Clarify whether transmitting SRS for positioning is allowed when the UE is not in Active Time.
One of the biggest differences between SRS-Resource and SRS-PosResource is the target cell to measure SRS. For SRS-Resource, only serving cell measures SRS and it can change measurement configuration flexibly because serving cell knows the DRX and SRS configurations. When the SRS-PosResource is configured, both serving and neighboring cells need to measure SRS for positioning for three points positioning or geometric positioning.
Meanwhile the serving and neighboring cells need to reserve resource to avoid interference and achieve better measurement performance. Figure 1 gives an example of neighboring cell measuring SRS for positioning. In this figure, the SRS is transmitted during Active Time T1, and not transmitted during T2(not Active time) according to TS38.321. While during T2, the neighboring cell still reserves uplink resources and measures SRS for positioning since it doesn’t known SRS is not transmitted. 
[bookmark: _GoBack]T1：Active time
DRX Cycle
T2: Where periodic or semi-persistent SRS is not transmitted
 but resource reserved by the neighboring cell

Figure 1: The resources need to be reserved by the neighboring cell for SRS measurement
Observation 2: 
· For positioning, the neighboring cell doesn’t know whether the UE is in Active Time or not and needs to reserve resources for periodic and semi-persistent SRS and measure it.
In addition, the behavior of aperiodic SRS is specified in TS38.321[2].
Observation 3:
· Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity transmits aperiodic SRS.
For aperiodic SRS for positioning, we propose to take the same action as specification.
Proposal 2:
· When DRX is configured, transmitting aperiodic SRS for positioning is allowed regardless of the UE is in Active Time or not.
For periodic SRS and semi-persistent SRS for positioning, there are two options:
Option 1: 
· Follow the behavior of SRS-Resource transmission, periodic or semi-persistent SRS for positioning is not transmitted when the UE is not in Active Time.
[bookmark: OLE_LINK4]For Option 1, we don’t need to modify MAC behavior. But the parameters of DRX configuration or SRS configuration might need to be transmitted to the LMF considering the neighboring cells need to measure SRS and reserve resources for SRS if there’s no SRS transmitted at T2. Alternatively, a failure indication from the gNB with the cause of “DRX configuration” might be reported to the LMF in case of positioning measurement failure.
Option 2:
· Different from the behavior of SRS-Resource transmission, periodic or semi-persistent SRS for positioning is transmitted regardless of whether the UE is in Active Time or not. 
For Option 2, different from the behavior of SRS-Resource, the UE still transmits periodic and semi-persistent SRS no matter the MAC is in Active Time or not. But in general, it will affect the UE’s sleep. And transmitting periodic and semi-persistent SRS when the UE is not in Active Time may violate DRX design principles. 
Compare the two options, we prefer Option 1. Therefore, we propose:
Proposal 3: 
· When DRX is configured, select Option 1 for periodic and semi-persistent SRS for positioning transmission.
· Option 1: Follow the behavior of SRS-Resource transmission, periodic or semi-persistent SRS for positioning is not transmitted when the UE is not in Active Time.
For Option 1, there’re also remain issues such as the neighboring cells also need to measure SRS even though there is no SRS transmitting. In this case, how to utilize the SRS resource reserved in T2 time needs to be considered. For example, the updated SRS information or DRX information is informed by the UE or the gNB to the LMF or neighboring cells. Also, the failure indication with the cause of” DRX” is reported by the gNB to the LMF.
Proposal 4:
· Support transmitting updated SRS information or DRX information to the LMF if Option 1 is adopted and send an LS to RAN3.
3. Conclusion
Based on the discussion, we observe and propose the following:
Observation 1:
· The periodic or semi-persistent SRS is not transmitted when the UE is not in Active Time.
Observation 2:
· For positioning, the neighboring cell doesn’t know whether the UE is in Active Time or not and needs to reserve resources for periodic and semi-persistent SRS and measure it.
Observation 3:
· Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity transmits aperiodic SRS.
Proposal 1: 
· Clarify whether transmitting SRS for positioning is allowed when the UE is not in Active Time.
Proposal 2: 
· When DRX is configured, transmitting aperiodic SRS for positioning is allowed regardless of the UE is in Active Time or not.  
Proposal 3: 
· When DRX is configured, select Option 1 for periodic and semi-persistent SRS for positioning transmission.
· Option 1: Follow the behavior of SRS-Resource transmission, periodic or semi-persistent SRS for positioning is not transmitted when the UE is not in Active Time.
Proposal 4: 
· Support transmitting updated SRS information or DRX information to the LMF if Option 1 is adopted and send a LS to RAN3.
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