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1. [bookmark: _GoBack]Introduction
After RAN1#103-e meeting, an LS about working assumption of SL DRX was sent from RAN2 to RAN1 [1]. The working assumption achieved in RAN2 is as follows and RAN2 kindly asks RAN1 to provide feedback if there is any concern on the working assumption
	Working assumption: 
SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.



In this contribution, we will discuss the potential issue of this working assumption.
2. Discussion
[bookmark: _Hlk70589287]Firstly, in our view, the working assumption achieved in RAN2 is not clear enough. This LS was discussed in RAN1 in last two meetings. Most companies agree that the working assumption from RAN2 wants to discuss the relationship between SL DRX and sensing. More specifically, whether sensing can be performed within DRX inactive time or not. Some clarification or confirmation about the working assumption from RAN2 is needed.
Observation 1: The working assumption achieved in RAN2 is not clear and further clarification or confirmation is needed.
Observation 2: Most companies in RAN1 agree to discuss whether sensing can be performed within DRX inactive time or not. 
Detail design of SL DRX is discussing in RAN2. How to configure the SL DRX is still open. While in our view, to assist data reception, it is preferred that the DRX pattern of receiver UE is aligned with the data pattern of transmitter UE. As shown in Figure 1, the DRX pattern of RX UE is determined by the data pattern of TX UE, and vice versa. 
Observation 3: It is preferred to align the DRX pattern of receiver UE with the data pattern of transmitter UE


Figure 1 DRX pattern of RX UE is determined by data pattern of TX UE

Depends on whether sensing is limit within DRX active time or not, there are the following two different methods.
· Sensing is limit within TX UE’s DRX active time
If partial sensing is limit within TX UE’s DRX active time, which means UE cannot perform sensing within DRX inactive time, there will be the following two issues:
· The sensing results is not accurate. 
· Re-evaluation/pre-emption is not applicable in some cases
One example is shown in Figure 2. Two reservation periods are configured for the resource pool, i.e., P1 and P2. The data pattern of TX UE corresponds to P1. The RX UE’s DRX pattern is configured by considering TX UE’s data pattern, i.e., P1. The DRX pattern of TX UE and RX UE are configured independently. If resource selection is trigger at slot n, the resource selection window is determined based on PDB, which maybe out of TX UE’s DRX on duration, as shown in the figure. If the partial sensing is done only within DRX on duration, it cannot obtain accurate sensing results since it cannot get the latest sensing results based on P2.  Furthermore, if some resources, such as resource in slot y, are selected within Y slots within the selection window, TX UE cannot do re-evaluation or pre-emption check at time y-T3 since it cannot do sensing before the selected resources because the slots before y-T3 are out of TX UE’s DRX on duration. 


Figure 2 Sensing is limit within DRX on duration

Observation 4: If sensing is limit within DRX active time, that will affect sensing accuracy and re-evaluation/pre-emption are not applicable in some cases.

· Sensing is not limit within DRX active time
If sensing is not limit within DRX on duration, the sensing window can be determined by R16 NR-V2X mechanism. In this case, the sensing result can be more accurate since it can get the sensing results of all configured reservation periods. Furthermore, re-evaluation and pre-emption are also applicable even if the selection window is out of TX UE’s DRX on duration, as shown in Figure 3.


Figure 3 Sensing is not limit within DRX on duration

Observation 5: If sensing is not limit within DRX active time, more accurate sensing results can be obtained and re-evaluation/pre-emption are applicable.

SL DRX is for data reception, which is determined by paring UE’s data pattern. While sensing is for data transmission, which is determined by data pattern of UE itself. The data pattern of the UE and its paring UE are independent. There is no necessary to limit the sensing behavior based on DRX configuration.
Proposal 1: Performing sensing within both DRX active and inactive time is supported.
3. Conclusion
In this paper, we discuss the relationship between SL DRX and sensing operation. The following observations and proposal are given.
Observation 1: The working assumption achieved in RAN2 is not clear and further clarification or confirmation is needed.
Observation 2: Most companies in RAN1 agree to discuss whether sensing can be performed within DRX inactive time or not. 
Observation 3: It is preferred to align the DRX pattern of receiver UE with the data pattern of transmitter UE
Observation 4: If sensing is limit within DRX active time, that will affect sensing accuracy and re-evaluation/pre-emption are not applicable in some cases.
Observation 5: If sensing is not limit within DRX active time, more accurate sensing results can be obtained and re-evaluation/pre-emption are applicable.
Proposal 1: Performing sensing within both DRX active and inactive time is supported.

· Reference 
[1] R1-2100021 LS to RAN1 on SL DRX design. 



image2.emf
On 

Duration

On 

Duration

TX UE

RX UE

n

Selection 

window

Candidate 

sensing window

y

y-2*P2

On 

Duration


Microsoft_Visio_Drawing1.vsdx
On Duration
On Duration
TX UE
RX UE
n
Selection window
Candidate sensing window
P2
P2
P1
y
y-P2
y-2*P2
On Duration
On Duration



image3.emf
On 

Duration

On 

Duration

TX UE

RX UE

n

Selection 

window

Candidate 

sensing window

y

y-2*P2

On 

Duration

On 

Duration


Microsoft_Visio_Drawing2.vsdx
On Duration
On Duration
TX UE
RX UE
n
Selection window
Candidate sensing window
P2
P2
P1
y
y-P2
y-2*P2
On Duration
On Duration



image1.emf
On 

Duration

On 

Duration

TX UE

RX UE

P

TX UE

Ć

s data RX UE

Ć

s data


Microsoft_Visio_Drawing.vsdx
On Duration
On Duration
TX UE
RX UE
P
TX UE’s data
RX UE’s data



