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1. Introduction

RAN4 has received LS from RAN2 [1] with the following action.

	In RAN2#109bis-e, RAN2 has discussed whether to allow transmission of Rel-16 SRS for positioning during the DRX inactive period. We would like to ask if it is feasible from RAN4 perspective.


In RAN4#95-e, the issue was discussed without conclusion. In this paper, we will provide our views on transmission of positioning SRS during DRX inactive time.
2. Discussion
The question from RAN2 is whether it is feasible to allow transmission of Rel-16 SRS for positioning during the DRX inactive period. In our view, it is clearly feasible. For UL transmission, UE needs to determine 

· Timing, which includes DL reference time and TA. 

· UE can do time frequency tracking before SRS transmission and apply the latest TA

· Power 
· UE can use the latest measurement of pathloss RS and apply the latest power control 

· Spatial relation
· UE can use the latest measurement of QCL source RS

As can be seen, all of required can be obtained for UL transmission during DRX active time. 
Observation 1: It is feasible for UE to transmit positioning SRS during DRX inactive time.

On the other hand, as commented by some companies in RAN4#95-e, UL transmission during DRX active time will cause additional UE power consumption and complexity.
As UE needs to obtain DL reference time for UL timing, UE needs to do time frequency tracking before the SRS transmission. DL tracking is based on SSB or TRS, so UE needs to wake up early enough to make sure there are SSB or TRS that can be tracked before the SRS. In some cases, e.g. when the periodicity of the positioning SRS is small, UE may even not be able to switch off the RF at all. This will clearly compromise the power saving from DRX. 

Rel-15 SRS (periodic and semi-persistent) is not transmitted during DRX inactive time, so if positioning SRS is transmitted independent of DRX it may cause additional complexity in UE implementation as the two types of SRS resources are scheduled in different ways.

Observation 2: Transmission of positioning SRS during DRX inactive time will cause additional power consumption and implementation complexity for UE.
Also, it is up to UE whether to keep measuring the pathloss RS and the QCL source RS during DRX inactive time. If UE does not continuously measure pathloss RS or the QCL source RS, the transmit power or the transmit beam may be sub-optimal which may cause interference to other UEs in the serving cell, or degraded performance for the reception of the positioning SRS itself. 

Even UE keeps T/F tracking and measuring the pathloss RS and QCL source RS, the serving cell cannot schedule the UE during DRX inactive time, so the TA, power control and spatial relation may be not up-to-date for transmission during DRX inactive time.
Observation 3: Transmit timing, power and beam may be sub-optimal for positioning SRS during DRX inactive time.

3. Conclusions

In this paper we provided our views on positioning SRS transmission during DRX inactive time.

Observation 1: It is feasible for UE to transmit positioning SRS during DRX inactive time.
Observation 2: Transmission of positioning SRS during DRX inactive time will cause additional power consumption and implementation complexity for UE.

Observation 3: Transmit timing, power and beam may be sub-optimal for positioning SRS during DRX inactive time.

For the reply LS, we suggest to give the full picture, i.e. inform RAN2 that it is feasible to allow positioning SRS transmission during DRX inactive time, but it will cause additional power consumption and implementation complexity for UE, and the transmit timing, power and beam may be sub-optimal. A draft LS reply can be found in Annex A.
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	RAN4 thanks RAN2 for the LS R2-2003877. 

RAN4 discussed the positioning SRS transmission during DRX inactive time, and reached the conclusion that it is feasible to allow positioning SRS transmission during DRX inactive time. However, it will cause additional power consumption and implementation complexity for UE, and the transmit timing, power and beam may be sub-optimal for positioning SRS transmission during DRX inactive time which may cause interference to other UEs in the serving cell, or degraded performance for the reception of the positioning SRS itself.

RAN4 kindly asks RAN2 to take above information into account in the specification work for NR positioning support.
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