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1. Introduction
In R18 new XR SI [1], the following objective is proposed:

Objectives on XR-specific Power Saving (RAN1, RAN2):

· Study XR specific power saving techniques to accommodate XR service characteristics (periodicity, multiple flows, jitter, latency, reliability, etc...). Focus is on the following techniques:

· C-DRX enhancement.

· PDCCH monitoring enhancement.

In this paper, we would like to discuss CDRX enhancements for power saving, not only based on outputs from RAN1, but also some solution from RAN2.
2. Background for CDRX

In LTE, no matter DL SPS or UL SPS, the UE will only receive DL SPS or transmit UL SPS when DRX is in active time with the assumption of SPS occasions are typically aligned with drx-onDurationTimer, so that the eNB can override with dynamic grant if needed.
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- monitor the PDCCH; «
- if the PDCCH indicates a DL transmission or [ IDIIESSigmentlas beencontigureqonhissubianme:
- if the UE is an NB-IoT UE, a BL UE or a UE in enhanced coverage: «

- start the HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last
repetition of the corresponding PDSCH reception; «

- elsere
- start the HARQ RTT Timer for the corresponding HARQ process;
- stop the drx-RetransmissionTimer for the corresponding HARQ process. «

- if NB-IoT, stop drx-ULRetransmissionTimer for all UL HARQ processes. »

- if the PDCCH indicates an UL transmission for an asynchronous HARQ process or if an UL grant has been

n

- start the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last
repetition of the corresponding PUSCH transmission; «




In NR, this issue is also discussed in R15 and network may configure DRX together with configure grant to serve delay sensitive services, so UE’s power consumption is compromised. So RAN2 made following agreement:

Agreements 

=>
When DRX is configured, the UL HARQ RTT timer is started regardless of whether the MAC entity is in active time.  Working assumption for DL HARQ RTT

Currently, the SPS/CG during DRX inactive time can be used for data reception and transmission considering latency sensitive service without compromise UE’s power consumption.
Observation 1: The SPS/CG during DRX inactive time can be used for data reception and transmission considering latency sensitive service without compromise UE’s power consumption in R15.
For some delay tolerant service transmitted in SPS/CG or without latency sensitive service configuration, it is possible to make data transmission/reception in DRX active time like LTE for UE power saving purpose.
The allowedCG-List in LogicalChannelConfig IE indicates that UL MAC SDUs from this logical channel can only be mapped to the indicated configured grant configuration. From UE power saving perspective, if the CG is used for latency tolerant service, it is not necessary to make the UE to perform the data transmission on the CG during DRX inactive time.
Proposal 1: It propose to configure an indication per SPS/CG to indicate whether the SPS/CG can perform reception/transmission during DRX inactive time for UE power saving.
In LTE, the HARQ RTT timer is specified in specification and the HARQ RTT timer can be configured by RRC signalling in NR and the DL RTT timer and UL RTT timer can be configured separately. In LTE, the retransmission timer is configured in RRC signalling for both DL reception and UL transmission. In NR, the retransmission timer for DL and UL can be configured in RRC separately.
Currently in NR, the HARQ related DRX parameters are configured in RRC signalling and the same HARQ related DRX parameters will be used across all HARQ processes regardless the current TB is for delay sensitive service or delay tolerant service. 
If the current TB is for delay tolerant service, the HARQ RTT timer can be longer to delay starting retransmission timer and to make the starting of retransmission timer overlap with DRX on duration period as much as possible for UE power saving purpose.
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If the current TB is delay sensitive service or has strict PDB requirement, the network or UE expects quick HARQ feedback and quick retransmission. So DRX RTT timer and DRX retransmission timer can be shorter than other data.
Proposal 2: The HARQ related DRX parameters, i.e. DRX RTT timer and DRX retransmission timer can be specified per data in DCI for UE power saving.
When UE receive DCI for new DL reception or UL transmission, the UE will start drx-InactivityTimer for DL PDSCH reception and UL PUSCH transmission. Currently, the DRX drx-InactivityTimer parameter is configured in RRC signalling and always same value for each DCI for DL and UL. So the network can change the value of drx-InactivityTimer according to the actual DL assignment and UL grant in DCI.
Proposal 3: The network can change the value of drx-InactivityTimer according to the actually DL assignment and UL grant in DCI for UE power saving.
In R16, dual DRX are introduced for FR1 and FR2, i.e. shorter cDRX parameter values in FR2 can improve the power consumption in FR2. However, only drx-onDurationTimer and drx-InactivityTimer parameters are configured separated and other DRX parameters are same in the two DRX.
In R16 power saving WI, the UE can report the DRX parameters UE preferred in UEAssistanceInformation message to aid the network to configure the DRX parameters for UE power saving. The UE can report the following parameters: preferredDRX-InactivityTimer, preferredDRX-LongCycle, preferredDRX-ShortCycle and preferredDRX-ShortCycleTimer.
However, the UE can only report one DRX preference in UAI and it is also not clear it is for primary DRX or secondary DRX. If dual DRXes are configured, it is better to report the DRX preference for primary DRX and secondary DRX separately in UAI.
Proposal 4: The UE can report DRX assistance information to network in UAI to aid network to configure the DRX for UE power saving for primary DRX and secondary DRX separately and R16 DRX-Preference reporting in UAI is baseline.
3. Conclusions

Based on the discussion above, there are following observations on the current DRX operation:
Observation 1: The SPS/CG during DRX inactive time can be used for data reception and transmission considering latency sensitive service without compromise UE’s power consumption in R15.
Proposal 1: It propose to configure an indication per SPS/CG to indicate whether the SPS/CG can perform reception/transmission during DRX inactive time for UE power saving.
Proposal 2: The HARQ related DRX parameters, i.e. DRX RTT timer and DRX retransmission timer can be specified per data in DCI for UE power saving.
Proposal 3: The network can change the value of drx-InactivityTimer according to the actually DL assignment and UL grant in DCI for UE power saving.
Proposal 4: The UE can report DRX assistance information to network in UAI to aid network to configure the DRX for UE power saving for primary DRX and secondary DRX separately and R16 DRX-Preference reporting in UAI is baseline.
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