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1 Introduction

In this contribution, we provide our views on the power saving techniques that should be supported for R18 XR WI.
2 Background
In R18 SI for XR, the following proposals about C-DRX enhancement and PDCCH monitoring enhancement for XR in Table 1 and Table 2 have been extensive discussed and repeated in previous meetings, but with no consensus on which proposals should be supported for XR WI. The description of each proposal and related simulation results are all captured in TR 38.835.
Table 1: CDRX enhancements
	Proposal for CDRX enhancements

	Proposal 2.2: support dynamic periodicity alignment between CDRX and XR traffic

	Proposal 2.3-1: support additional active time by UE extending DRX active time if UE does not receive XR data within current active time

	Proposal 2.3-2: support additional active time by gNB using dynamic signaling such as a DCI to trigger additional On Duration if the data packet arrives after the On Duration expires

	Proposal 2.4: support non-uniform PMOs within CDRX On Duration 

	Proposal 2.5: support two-stage CDRX On Duration

	Proposal 2.6-1: support early stopping of On-Duration timer by inactivity timer expiration

	Proposal 2.6-2: support early stopping of On-Duration timer after a time window after the reception of XR data 

	Proposal 2.7: support multiple active CDRX configurations

	Proposal 2.8: support dynamic grant enhancement with XR-specific pre-scheduling

	Proposal 2.9: support SPS+DG with UE power saving scheme

	Proposal 2.10: Support XR-specific plyaoutDelayForMediaStartup for XR UE power saving enhancement 


 
Table 2: PDCCH monitoring adaptation enhancements
	Proposals for PDCCH monitoring adaptation enhancements

	Proposal 3.1: support PDCCH monitoring resume if UE transmits NACK after PDCCH skipping starts

	Proposal 3.2-1: support PDCCH skipping duration enhancements by additional PDCCH skipping durations (>3)

	Proposal 3.2-2: support PDCCH skipping duration enhancements by PDCCH skipping till the start of next potential data arrival

	Proposal 3.3-1: support non-scheduling DCI based PDCCH skipping indication 

	Proposal 3.3-2: support continuous PDCCH skipping, i.e., UE continuously skips the PDCCH MOs until the DCI is successfully decoded at the time of packet arrival

	Proposal 3.4: support an implicit SSSG at the start of drx-OnDuration and another SSSG applies when a PDCCH for data traffic is received, with search space set monitoring pattern aligned with DRX cycle


3 Discussions

From UE complexity’s aspect, we think at least the following two solutions should be supported for R18 XR WI,

S1, For C-DRX enhancement: early stopping of On-Duration timer (Proposal 2.6-1/2.6-2)
S2, For PDCCH monitoring enhancement: more than 3 PDCCH skipping durations (Proposal 3.2-1)
For S1, the power saving gain is very obvious since it can reduce UE active time. In our simulation, 35% power saving gain and little latency/satified UE ratio degrade can be perceived. S1 has small impact on UE complexity, since all the things that UE needs to do is to terminate the on duration if a target timer expires, and the target timer can be inactivity timer or another timer start after the reception of a XR data.
For S2, the power saving gain comes from the flexibility of more candidate PDCCH skipping durations, so that gNB can choose the best matched skipping duration for indication to UE. In our simulation, 6% power saving gain and little latency/satified UE ratio degrade can be perceived. And S2 has very little impact on UE complexity, since the only change is on the bit width of PDCCH monitoring adaptation field. Currently, this field is only 2bits, and can indicate at most 3 PDCCH skipping durations. With 3 or more bits for the PDCCH monitoring adaptation field, more than 3 PDCCH skipping durations can be supported. From our view, this is very low hanging fruit and should not be missed.
Proposal 1: At least the following two solutions should be supported for power saving of R18 XR WI,

(1) For C-DRX enhancement: early stopping of On-Duration timer (Proposal 2.6-1/2.6-2)

(2) For PDCCH monitoring enhancement: more than 3 PDCCH skipping durations (Proposal 3.2-1)

4 Conclusions

In this contribution, we propose the followings:
Proposal 1: At least the following two solutions should be supported for power saving of R18 XR WI,

(1) For C-DRX enhancement: early stopping of On-Duration timer (Proposal 2.6-1/2.6-2)

(2) For PDCCH monitoring enhancement: more than 3 PDCCH skipping durations (Proposal 3.2-1)
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