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Introduction
In last RAN2 meeting, RAN2 has reached the following agreements for XR power saving scheme:
	· Define DRX cycle based on rational numbers. Inform RAN1/4 about this and ask them to indicate if this causes issues in their specifications. 
· Not use broadcast signalling for counter and reference SFN in XR.


In this contribution, we will discuss the detailed design based on the above agreements. 
Discussion
DRX related design
· Issue 1: short DRX cycle design
By using the rational number as DRX cycle, the resultant issue is how to design the signaling for the rationale numbers. In general, such rationale numbers are derived based on the supported frame rate of XR, each rationale number has its corresponding DRX cycle. Thus, the DRX cycle signaling design can have the following two options:
· Option 1: introduce rationale number for the short DRX Cycle (e.g., 50/3)
This is a straightforward design, and the MAC specification can directly use this cycle value to develop the DRX formula for XR. According to the running CR of TS38.300, the potential XR frame rates can be 15, 30, 45, 60, 72, 90 and 120fps, and the candidate values for the short DRX cycle can be 200/3, 100/3, 200/9, 50/3, 125/9, 100/9, 25/3ms.
· Option 2: introduce the frame rate of the XR traffic
This requires the derivation based on the frame rate when developing the DRX formula in MAC 
Proposal 1-1: RAN2 is kindly asked to discuss the signaling for DRX cycle design based on two options:
· Option 1: introduce rationale number for short DRX cycle for each XR frame rate
· Option 2: introduce the frame rate of the XR traffic
· Issue 2: Long DRX cycle and startoffset design
According to the current specification, the Long DRX cycle should be a multiple configured short DRX cycles. After introducing new rationale number for the short DRX cycle, the new values of long DRX cycle are needed for XR traffic. Consequently, the new value for the startoffset should be added.
To align with the candidate values of short DRX cycle, RAN2 needs to discuss which values can be defined since different frame rates may have different candidate number of long DRX cycles. For example, for frame rate of 90fps, the candidate number can be 200/9, 100/3, 400/9, 500/9, 200/3, 700/9, 800/9, 100, etc  For the start offset, considering the rationale value of long DRX cycle, the max start offset for each cycle can be set to the largest integer smaller than the long DRX cycle.
Proposal 1-2: RAN2 is kindly asked to agree introducing new long DRX cycle and startoffset for the XR traffic. 
In addition, since the value of the frame rates is defined by SA2/4, it is beneficial to send LS to SA2/4 to check the list of frame rates to help us define the values for DRX in RAN2 specifications. 
Proposal 1-3: RAN2 is kindly asked to send LS to SA2/4 for the values of frame rates. 
SFN wrapped-around related design
· Issue 1: solution selection
After the last meeting, the following two options are on the table:
· Option 1: both the counter (E-SFN) and the SFN reference are used in the DRX formula
The DRX formula is updated as:
[(E-SFN × 10240) + (SFN × 10) + subframe number] modulo (drx-ShortCycle) = 	
		(drx-ReferenceSFN × 10 + drx-StartOffset) modulo (drx-ShortCycle)
where the initial value of E-SFN is set to 0 when DRX is configured. 
· Option 2: Only the counter (E-SFN) is used in the DRX formula
The DRX formula is updated as:
[(E-SFN × 10240) + (SFN × 10) + subframe number] modulo (drx-ShortCycle) = 	
			(drx-StartOffset) modulo (drx-ShortCycle).
where the initial value of E-SFN should be set based on the configured reference SFN and SFN when the UE receives RRCReconfiguration of DRX, as below:
· [bookmark: OLE_LINK37]If reference SFN=0 (or not present):
· UE initializes the counter E-SFN to 0.
· If reference SFN=512:
· If 0 ≤ SFN < 512, UE initializes the counter E-SFN to 1
· Otherwise, UE initializes the counter E-SFN to 0.
Both options requires the signaling of reference SFN. Option 1 causes more impact to the DRX formula, while Option 2 has less impact to the DRX formula while requiring more behaviour description for the UE to set the initial value of E-SFN. Thus, we prefer to Option 2. 
Proposal 2-1: RAN2 is kindly asked to apply option 2 (only the E-SFN is used in the DRX formula) for SFN wrapped-around issue. 
· Issue 2: maximum value of E-SFN
The E-SFN is maintained at both gNB and UE side, and it is incremented per 1024 frames. There is a discussion on the maximum value of E-SFN. Three options are on the table:
· Option 1: RRC configured maximum value
· Option 2: specified and fixed maximum value without signalling 
· Option 3: no maximum value
Option 3 requires UE to have enough storage size to maintain E-SFN which is a burden for the UE. While Option 1 requires RRC signalling enhancement. Option 2 is the simplest one. 
Proposal 2-2: a fixed value for the maximum value of E-SFN is specified in the specification.
· Issue 3 : stop of SFN-wrapped around solution
The SFN-wrapped around solution is introduced for XR related traffic. Its implementation increases more processing burden at the UE side, e.g., maintenance of E-SFN. Thus, it is better to stop the maintenance of E-SFN after XR traffic is quit. Thus, RAN2 needs to discuss how to stop the maintenance of E-SFN, e.g., by the explicit RRC signalling.
Proposal 2-3: RAN2 is kindly asked to discuss how to stop the E-SFN increment at the UE side. 
Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1-1: RAN2 is kindly asked to discuss the signaling for DRX cycle design based on two options:
· Option 1: introduce rationale number for short DRX cycle for each XR frame rate
· Option 2: introduce the frame rate of the XR traffic
Proposal 1-2: RAN2 is kindly asked to agree introducing new long DRX cycle and startoffset for the XR traffic. 
Proposal 1-3: RAN2 is kindly asked to send LS to SA2/4 for the values of frame rates. 
Proposal 2-1: RAN2 is kindly asked to apply option 2 (only the E-SFN is used in the DRX formula) for SFN wrapped-around issue. 
Proposal 2-2: a fixed value for the maximum value of E-SFN is specified in the specification.
Proposal 2-3: RAN2 is kindly asked to discuss how to stop the E-SFN increment at the UE side. 


