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Introduction

During last RAN2 meeting, the following agreement related to sidelink DRX and sensing has been made:

	Agreements on SL DRX: 

1:
 If a UE is in SL active time, UE should monitor PSCCH. FFS on PSSCH. FFS for sensing impacts.


In addition, one working assumption related to sidelink DRX and sensing has been made:

	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 DRX, sensing and partial sensing..
Discussion
2.1 DRX and normal sensing
According to current NR specification[1], if UE is configured with Sidelink resource allocation mode 2, it can automatically select transmission resources based on sensing procedure. The sensing procedure contains two time windows:
Sensing window: To avoid resource collision as much as possible, UE monitors PSCCH resources of communication resource pool within sensing window continuously.
Selection window: UE selects transmission resource within selection window according the channel occupation state collected in sensing window. The transmission resource occupied by other TX UE will not be selected.

Additionally, in Uu interface, when DRX is configured,  UE only monitors PDCCH in active time to decrease the power consumption. And the power saving performance of DRX depends on the ratio of active time within the DRX cycle, in other words, to save the power as much as possible, it’s better for UE to decrease the active time as much as possibleWe can see that the basic principle of normal sensing and DRX is contradictory with each other, i.e. the former needs to monitor PSCCH as much as possible to increase reliability, the latter requires to decrease PSCCH monitoring occasion to decrease power consumption.

Observation 1: The basic principle of normal sensing and DRX is contradictory with each other, i.e. the former needs to monitor PSCCH as much as possible, the latter requires to decrease PSCCH monitoring occasion.

Additionally, partial sensing was introduced to save the power of Pedestrian-UE in LTE V2X. And the differences between partial sensing and normal sensing are listed as following:

1. The sensing window was divided into multiple small sensing windows. P-UE only need to select Y subframes within each certain cycle for sensing. Which Y subframes are selected is up to UE implementation, and the location of Y subframes within each cycle are the same. The cycle in LTE V2X is 100ms.

2. A bitmap with size 10 is configured for P-UE. If the i-th bit within the bitmap is  zero, P-UE does not need to sensing the Y subframes of the i-th cycle of 100ms.

Similarly with DRX, partial sensing also decreases the PSCCH monitoring occasion by using a cycle in which only part of PSCCH resources need to be monitored. 

Observation 2: Similarly with DRX, partial sensing also decreases the PSCCH monitoring occasion by using a cycle in which only part of PSCCH resources need to be monitored.

According to observation 1 and 2, we do not see the benefits for UE still using normal sensing with DRX. Therefore we propose that when DRX is configured, UE only perform partial sensing.

Proposal 1: when DRX is configured, UE only perform partial sensing

2.2 DRX with partial sensing
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Figure 1 DRX and partial sensing
When DRX and partial sensing is configured to UE simultaneously, supposing a UE  has DRX and partial sensing configuration as shown in figure1, DRX cycle is not the approximate or multiple of partial sensing cycle, DRX cycle is 40ms, and partial sensing cycle is 30ms.

We can see that most sensing subframes are out of the coverage of active time of DRX. In this case, only a few sensing subframes is sensed and these subframes may be sensed only once, if UE only monitors the PSCCH in active time, the number of candidate selection resource may decrease dramatically and the reliability of these resources can not be ensured. And, if UE also monitors the sensing subframes except the DRX active time, it may increase power consumption, which is unacceptable for sidelink DRX.
Observation 3: If DRX cycle is not the approximate or multiple of partial sensing cycle, DRX active time may overlap with only a few sensing subframes. Which results in UE has no enough resource to select and the reliability of candidate resources can not be ensured.

Proposal 2: DRX cycle needs to be the approximate or multiple of partial sensing cycle.

Additionally, according to 23.776[2], NAS layer may provide DRX cycle to AS layer according to the QoS requirements of TX UE. And from AS layer’s perspective,  we also think DRX cycle is configured per QoS, details can be found in our another contribution[3]. Furthermore, DRX influences not only TX UE, but also RX UE, however partial sensing only influences TX UE. In consequence,  we prefer AS layer decide DRX cycle first and then adjust partial sensing cycle  correspondingly.

Proposal 3: AS layer decides DRX cycle first and then adjusts partial sensing cycle correspondingly.
Conclusion

Based on the analysis provided above, we have the following observation and proposals:

Observation 1: The basic principle of normal sensing and DRX is contradictory with each other, i.e. the former needs to monitor PSCCH as much as possible, the latter requires to decrease PSCCH monitoring occasion.

Observation 2: Similarly with DRX, partial sensing also decreases the PSCCH monitoring occasion by using a cycle in which only part of PSCCH resources need to be monitored.

Proposal 1: when DRX is configured, UE only perform partial sensing

Observation 3: If DRX cycle is not the approximate or multiple of partial sensing cycle, DRX active time may overlap with only a few sensing subframes. Which results in UE has no enough resource to select and the reliability of candidate resource can not be ensured.

Proposal 2: DRX cycle needs to be the approximate or multiple of partial sensing cycle

Proposal 3: AS layer decides DRX cycle first and then adjusts partial sensing cycle  correspondingly.
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