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Introduction
RAN2 discussed the methods and approaches to align the DRX cycles to XR traffic periodicity. As an outcome of this discussion, RAN2 agreed to introduce new DRX cycles. Most XR traffic periodicities, i.e., frame rates, correspond to periodicities that are not an integer, e.g., fps of 15, 30, 45, 60, 72, 90 or 120fps result frame rate of 66.66, 33.33, 22.22, 16.66, 13.88, 11.11 and 8.33ms respectively. To ensure DRX cycle alignment with the XR traffic periodicity, the new DRX cycles will be (non-negative) rational numbers that will match the intended XR traffic periodicity. 
As the earlier DRX cycles were always integer i.e., natural numbers, RAN2 sent a LS [2] to RAN1 and RAN4 asking feedback whether introduction of DRX cycles in rational numbers cause any issues in RAN1 (or RAN4) specification:
	ACTION: 	RAN2 respectfully asks RAN1 and RAN4 to take the above RAN2 agreement into consideration and inform RAN2 if the new DRX cycles in rational numbers cause issues in their specifications.



In following we discuss the implications from RAN1 specification perspective.
[bookmark: _Hlk510705081]Discussion
In overall Connected mode DRX does not have direct impact to any RAN1 specification, but it has some dependencies in terms of UE behaviour. 
In terms of TS38.213, DRX configuration affects the UE behaviour in few different contexts. 
Firstly, for radio link monitoring and for link recovery procedures, whether UE is in non-DRX mode or in DRX mode operation is accounted in physical layer indication periodicity to higher layer for radio link quality. For radio link monitoring the indication periodicity is set to be defined by the shortest of the two, radio link monitoring resources and DRX periodicity. For link recovery procedures (in Section 6) the indication periodicity is set/referred to RAN4 specification. In both cases RAN4 specification determines the interval for L1 indications. From RAN1 specification perspective the indication interval will be set by the provided configuration (i.e., DRX cycle or RS periodicity) and does not change if the DRX cycle is in rational numbers.
DRX configuration is also referred in definition of DCI format 2_6 monitoring occasion determination. The start time of DCI format 2_6 monitoring is determined by offset, ps-Offset, from the slot where the drx-onDurationTimer would start. Also, minimum time gap, MinTimeGap={Value1, Value2}, can be provided by the UE to determine the time before the start of the drx-onDurationTimer where UE is not required to monitor PDCCH for DCI format 2_6. As these both are determined in relative to the slot where the drx-onDurationTimer would start, they can be seen as independent of the DRX cycle configuration. Of course, the starting slot would be varying in terms of search space configuration (Type3-CSS), but this appears to be more of a configuration issue than a specification issue.
Observation 1: In context of TS38.213, DRX cycles in rational numbers does not have any direct implications to RAN1 specification.
In scope of TS38.214, the DRX configuration affects the UE behaviour in context of CSI measurements. If DRX is configured, the valid CSI measurement occasions occur during the DRX active time, or additionally, if DCI format 2_6 monitoring is configured with other parameters (ps-TransmitOtherPeriodicCSI or ps-TransmitPeriodicL1-RSRP), during the time duration indicated by drx-onDurationTimer.
Now while timing of these occasions (i.e., start of drx-onDurationTimer) can depend on DRX cycle, the behaviour described in RAN1 specification is agnostic to the applied periodicities. Of course, as noted above, CSI-RS periodicity would follow different periodicity than DRX, but this does not have any direct impact to RAN1 specification. It is already today possible to have configuration for CSI-RS periodicity that is different than DRX periodicity. Evidently the rational periodicity may result some variation in e.g., overlap of CSI-RS occasions and drx-onDurationTimer is not consistent, this is not different from legacy, when considering e.g., different short and long DRX cycles. 
Observation 2: In context of TS38.214, DRX cycles in rational numbers does not have any direct implications to RAN1 specification.
Based on the afore discussion we propose response to RAN2 LS [2] that from RAN1 specification perspective DRX cycles in rational numbers does not have any direct implications.
Proposal 1: RAN1 provides a response to RAN2 indicating that DRX cycles in rational numbers does not have implications to RAN1 specification.
Conclusion
In this contribution, we discussed the LS from RAN2.
The following observations have been made based on the presented discussion:
Observation 1: In context of TS38.213, DRX cycles in rational numbers does not have any direct implications to RAN1 specification.
Observation 2: In context of TS38.214, DRX cycles in rational numbers does not have any direct implications to RAN1 specification.
Finally, we make the following proposal:
Proposal 1: RAN1 provides a response to RAN2 indicating that DRX cycles in rational numbers does not have implications to RAN1 specification.
Correspondingly we have provided a draft reply LS in the Annex at the end of this document.

References
[1] RP-230786, “Updated WID on XR Enhancements for NR”, Nokia, Qualcomm, RAN#99
[2] [bookmark: _Ref138683799]R2-2306564, “LS on new DRX cycles in rational numbers”, RAN2



Annex: Draft Reply LS on new DRX cycles in rational numbers
3GPP TSG-RAN WG1 Meeting #114	R1-220xxxx
Toulouse, France, 21 – 25 August 2023

Title:	[Draft LS] Reply LS on new DRX cycles in rational numbers 
Response to:	-
Release:	Release 18
Work Item:	NR_XR_enh-Core

Source:	RAN1
To:	RAN2
Cc:	RAN4

Contact Person:
Name:	
E-mail Address:	

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	
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1. Overall Description:
RAN1 would like to thank RAN2 for their LS on DRX cycles in rational numbers. 
RAN1 discussed the possible implications of rational DRX cycles to RAN1 specification. RAN1 concluded that the DRX cycle length is not used in RAN1 specification to determine UE behavior, and therefore introducing rational DRX cycles does not have impact to RAN1 specification. 
2. Actions:
To RAN2: 
ACTION: 	RAN1 respectfully asks RAN2 to take the afore information in to account.

3. Dates of Next RAN1 Meetings:
RAN1#114-bis	from 2023-10-09	to 2023-10-13			Xiamen, China
RAN1#115	from 2023-11-13	to 2023-11-17			Chicago, US


	
	
	



