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1. [bookmark: _Toc18403966][bookmark: _Toc18413600][bookmark: _Toc18404533]Introduction
In this contribution we discuss power saving enhancements for XR which are not related to DRX enhancements. 
2. [bookmark: _Ref106966395]Power consumption and latency trade-off for XR
XR traffic consists of traffic with varying QoS requirements within the traffic and correlated traffic frames with a group of frames being dependent on each other for decoding and rendering purposes. The strict QoS requirements for XR pose a wide variety of challenges for RAN. One of the issues is the UE power consumption. There is always a trade-off between power consumption and latency and given the extreme requirements on QoS for XR, power saving gains will be essential to ensure that the power consumption at the UE is not disproportionately affected by XR traffic. 
Observation 1: Power saving gains are essential to ensure that the power consumption at the UE is not disproportionately affected by the tight QoS requirements of XR traffic 
3. Enhancements for power saving for XR
XR traffic is usually quasi-periodic service with large burst. To balance the UE power saving before the burst arriving and burst scheduling latency, configuring more than one USS to the same UE is beneficial. For instance, two different UE specific search spaces with different USS periodicities can be configured to the UE. The UE monitors the 1st USS for PDCCH/WUS before the arrival of the burst of traffic in DL using a lower periodicity and upon detecting the DL burst arrival, the UE monitors the 2nd USS using the second USS periodicity. With this approach, the USS periodicity of the first USS can be kept large and can avoid high power consumption at the UE side. The second USS which is conditionally activated upon receiving the indication on the first USS can have a smaller USS periodicity to allow the network scheduler to schedule the data transmission in-time. 
Proposal 1: To handle the non-periodic XR traffic or periodic XR traffic with jitter, the network can configure more than one USS and the second USS is activated only upon receiving an indication on the first USS.
XR traffic is usually a quasi-periodic Burst. When a burst transmission completes, if multiple USSs are configured, the UE can switch to a USS with larger periodicity for UE power saving or relax the PDCCH monitoring by PDCCH skipping. In which case, to coordinate the behaviour between UE and gNB, burst transmission complete indication between UE and gNB is necessary. E.g. when UL burst transmission completes, UE can send an indication (e.g. BSR0) to gNB and then switch to a USS with larger periodicity. Similarly, when DL burst transmission completes, gNB can send an indication(e.g. by MAC CE or DCI) to UE to trigger USS switching to a lower periodicity. 
Proposal 2: RAN2 should study mechanisms to indicate end of burst in UL and DL directions to enable the UE to switch to a different USS when burst transmission completes.
4. Conclusion
The following observations and proposals are made: 
Observation 1: Power saving gains are essential to ensure that the power consumption at the UE is not disproportionately affected by the tight QoS requirements of XR traffic.
Proposal 1: To handle the non-periodic XR traffic or periodic XR traffic with jitter, the network can configure more than one USS and the second USS is activated only upon receiving an indication on the first USS.
Proposal 2: RAN2 should study mechanisms to indicate end of burst in UL and DL directions to enable the UE to switch to a different USS when burst transmission completes.
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