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1. Introduction
RAN2#119 has discussed the XR-power saving in RAN and reached the following agreement in [2]:
	RAN2 to focus on the following issues for power saving, as well necessary parameters XR-awareness to support such enhancements, i.e.: 
- DRX enhancements to address the issues of DRX cycle mismatch and jitter
- Identify necessary parameters from CN for XR-awareness for power saving 
Enhancements to Rel-17 PDCCH adaptation can be discussed based on RAN1 feedback, if they have any RAN2 impact
RAN2-specific aspects can be studied based on contributions (e.g. multiple XR traffic flows with different periodicities, SFN wrap-around, RAN2-specific CDRX aspects, …).


In this contribution we discuss the XR-specific power saving on Rel-17 PDCCH adaptation from point view of RAN2. 
2. [bookmark: Proposal_Beacon]Discussion
In order to optimize UE’s power consumption for XR traffic, connected mode DRX enhancements and PDCCH monitoring enhancements are studied as part of the SI. 

It should be noted that Rel-17 already supports a set of features for each of these two mechanisms. Standard DRX features comprise: Long DRX cycles, Short DRX cycles, and Wake Up signal (WUS) also referred to as the power saving signal DCP (i.e. DCI with CRC scrambled by PS-RNTI) based on DCI format 2_6, used for dynamically controlling the start of OndurationTimer in a DRX cycle. The standard PDCCH monitoring adaptation features for power saving are: SSSG switching between dense and sparse PDCCH monitoring and PDCCH skipping for a given duration.   

The challenge for these power saving solutions is to achieve a good tradeoff between the power saved at the UE and the additional traffic delay due to not monitoring the PDCCH.
2.1 PDCCH skipping duration enhancement
PDCCH monitoring adaptation and search space set group switching techniques (e.g., via scheduling DCI or group-common DCI indication) can be used to reduce UE’s power consumption by skipping PDCCH monitoring in some slots such as the slots where the network does not expect to schedule an UL and/or DL transmission. To keep the DCI size limited for the DCI indicating the PDCCH skipping duration, only a limited number of PDCCH skipping durations (up to 3 values from a configured set of possible values) can be indicated.  
For XR traffic, as shown in Figure 1, a potential range for PDCCH skipping is different from one video frame or PDU set to another video frame/PDU set due to the following:
· the arrival times are quasi-periodic instead of periodic due to traffic jitter
· the video frame/PDU set sizes are different
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[bookmark: _Ref94173543]Figure 1: potential range for PDCCH skipping can be different after each video frame or ADU.
    
To enable network to indicate a more relevant PDCCH skipping duration, 
a) PDCCH skipping duration indication field size can be increased (at the expense of DCI overhead) or 
b) given the limited DCI field size for PDCCH skipping duration indication (e.g., at most 2 bits for PDCCH skipping), UE can determine PDCCH skipping duration from a subset (e.g., containing at most 3 possible PDCCH skipping durations) of a larger set of RRC configured skipping durations; where the subset is determined based on a MAC-CE indication, or based on the XR traffic periodicity, jitter statistics and previous jitter realizations for a DL video transmission (assuming RAN/scheduler is aware of some XR traffic characteristics (e.g., traffic periodicity, jitter statistics for DL video transmissions)).

Proposal 1: PDCCH skipping duration is selected from a larger set of RRC configured skipping durations to accommodate XR traffic jitter or varying PDU set size.
2.2 SSSG switching enhancement
In Release 17, RAN1 agreed that video traffic suffers from random jitter around its mean period (typically ±4 ms), covering a long range of 8 ms due to the jitter caused by the encoding delay and network transfer time. In order to avoid the transmission delay, a simple solution using existing DRX functionality, is to configure the drx-onDurationTimer to run during the entire jitter range. However, given the long jitter range of 8 ms, the UE would monitor the PDCCH for a long time, which would lead to limited power saving gains, especially for video periods shorter than 16.67 ms. 
To alleviate the power consumption due to the long drx-onDuration, one possibility is to enhance SSSG switching according to UE DRX operation. For example, UE switches to a SSSG with sparse PDCCH monitoring occasion for PDCCH monitoring in the serving cells in a DRX group at the start of the drx-onduration if the drx-inactivitytimer is not running and UE is not in beam failure recovery procedure. One possibility is the drx-inactivitytimer could be at the beginning of the Onduration only running from a previous ActiveTime (ActiveTIme is extended into the onduration). In this case, the UE should use the SSSG with dense PDCCP monitoring following previous active time. This SSSG switching has delay as defined in TS 38.213. To avoid the switching delay, another example, UE can switch to the SSSG with sparse PDCCH monitoring occasions in advance e.g., upon entering DRX inactive time. Upon receiving any DCI as legacy, e.g., when drx-inactivityTimer is started UE switches to a SSSG with dense PDCCH monitoring occasion. 

Proposal 2: UE starts with SSSG with spare PDCCH monitoring occasion at the start of the drx-onduraiton timer if the DRX inactivity timer is not running and switches to SSSG with dense PDCCH monitoring occasion with DRX inactivity timer starts.
3. Conclusion
In this contribution, we discuss power saving enhancements for XR traffic. We have the following proposals:
Proposal 1: PDCCH skipping duration is selected from a larger set of RRC configured skipping durations to accommodate XR traffic jitter or varying PDU set size.
Proposal 2: UE starts with SSSG with spare PDCCH monitoring occasion at the start of the drx-onduraiton timer if the DRX inactivity timer is not running and switches to SSSG with dense PDCCH monitoring occasion with DRX inactivity timer starts.
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