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1 Introduction
In Rel16 V2X, it was agreed to delay further discussions on Uu DRX for a SL UE by taking the following agreement [1] 
· 
UE does not expect DRX configuration if SL mode1 is configured in Rel-16. 

In this contribution, we discuss further how to configure Uu DRX for a sidelink UE, in light of SL characteristics. 
2 Discussion
In Rel16, it was agreed that a SL UE does not expect a Uu DRX configuration if SL mode 1 is configured.  Effectively, the network would ensure that a V2X UE in mode 1 would never be configured with DRX, and as a result, DRX behaviour can be defined without considering V2X RNTIs.  While this is acceptable for vehicle UEs, it would not be acceptable for pedestrian UEs, where battery power is a concern.  Given part of Rel17 scope is to define power savings enhancements for VRUs, it would make sense to relax the assumption that was made in Rel16 and allow a Rel17 SL UE to be configured with Uu DRX.  
Proposal 1: 
Allow Rel17 SL UEs to be configured with Uu DRX 
Similar to Uu traffic, PDCCH monitoring activity for SL-RNTI and SLCS-RNTI should be controlled by DRX operation.

Proposal 2: 
PDCCH monitoring activity for SL-RNTI and SLCS-RNTI can be controlled by DRX. 

The DRX cycle and an on-duration of the DRX configuration define the periods of time in which the UE is required to monitor PDCCH.  In addition, an inactivity timer is controlled by PDCCH scheduling and the UE monitors PDCCH at long as this timer is running.  Finally, the HARQ RTT timer and retransmission timers defined per HARQ process are used to ensure that the UE monitors PDCCH for HARQ retransmissions, and that the UE can perform microsleep in between such retransmissions.
One way to define DRX behaviour for a SL UE would be to re-use the existing timers/configuration associated with Uu DRX.  This approach, although simple, is not desirable because the SL traffic characteristics as well as SL HARQ feedback timelines for Uu and SL are not the same.  As a result, it would be difficult for the network to configure a single set of DRX timers that satisfies both Uu and SL characteristics.  Trying to come up with a single set of parameters may lead to a less efficient power savings, as the network tries to determine a single DRX configuration that applies to both SL and Uu.  
Observation 1:
Common DRX configuration for both Uu scheduling and SL scheduling does not account for SL-specific transmission characteristics and SL HARQ timelines 
Observation 2:
A common DRX configuration for SL and UL may result in inefficiencies in power savings
Separate timers/configuration for SL, at least for some of the DRX configuration, should therefore be considered.  The DRX cycle and on duration parameters of the DRX configuration determine how frequently, and for how long, a UE is reachable in the downlink.  This does not affect the ability to transmit SL data, since (as in the case of UL data) the UE triggers SR upon arrival of SL data, regardless of its DRX state.  The existing DRX cycle and on duration configurations can therefore be reused for the SL UE.  

Proposal 3: 
Existing DRX cycle and on-duration are re-used for a SL UE configured with Uu DRX

HARQ retransmissions have different behaviour on SL compared to Uu.  In Uu, the HARQ RTT timer represents the minimum time duration before a DL assignment/UL grant for HARQ retransmission is expected.  On SL, HARQ timing is related to the timeline of PSFCH resources, and so a separate HARQ RTT timer configuration for SL processes (different than the UL/DL configuration) should be assumed.     
Proposal 4: 
Define a new drx-HARQ-RTT-TimerSL for each SL HARQ process.
In Uu, when the UE starts the HARQ RTT timer depends on whether the HARQ process is defined for DL or UL.  For a DL transmission, the HARQ RTT timer is started at the end of the first symbol after transmission of the DL HARQ feedback by the UE.  For UL, the HARQ RTT timer is started after the first repetition of the UL transmission.  How to define the HARQ RTT for SL would require further discussion.  Effectively, this will depend on how the HARQ RTT is modelled and whether the round trip over sidelink (i.e. the time between SCI transmission and SL HARQ feedback reception) is included in this time.  If the round-trip over sidelink is part of the RTT, the UE can start the HARQ RTT timer upon reception of DCI or transmission of the SCI.  Alternatively, if the round-trip over sidelink is not included in the HARQ RTT, the UE can start the HARQ RTT timer upon reception of the SL HARQ feedback from the peer UE, or the transmission of the HARQ feedback on PUCCH. 
Proposal 5: 
RAN2 to discuss the modelling of the HARQ RTT time associated with SL transmissions and decide between one of the following for when the UE starts the HARQ RTT timer: 1) Reception of the DCI scheduling SL HARQ process; 2) Transmission of the SL SCI for the HARQ process; 3) Reception of the HARQ feedback for the HARQ process; 4) Transmission of PUCCH carrying the SL HARQ feedback.
The retransmission timer determines, for a given UL/DL HARQ process, the maximum time until an UL/DL retransmission is received.  For SL, the maximum delay for a retransmission may depend on the remaining PDB associated with the data that needs to be transmitted.  Specifically, when the latency has exceeded the PDB, the UE can already assume that a retransmission will not be scheduled by the network.  As a result, similar to the HARQ RTT timer, a separate retransmission timer for SL should also be assumed.       
Proposal 6: 
Define a new drxRetransmissionTimerSL for each SL HARQ process.  
Similar to UL/DL, the UE would start the drxRetransmissionTimerSL upon expiry of the drx-HARQ-RTT-TimerSL.
Proposal 7: 
The UE starts drxRetransmissionTimerSL for a SL process at the expiry of the drx-HARQ-RTT-TimerSL for that process 
A UE may have both SL and Uu traffic and needs to consider DRX from the perspective of both.  Such a UE would monitor PDCCH if any of the timers defining active time (either Uu or SL) are still running.
Proposal 8: 
A SL UE monitors PDCCH when any of Inactivity timer, retransmission timer, or SL retransmission timer are running.  
3 Conclusion
In this contribution, the following observations were made on Uu DRX for SL UEs:
Observation 1:
Common DRX configuration for both Uu scheduling and SL scheduling does not account for SL-specific transmission characteristics and SL HARQ timelines 

Observation 2:
A common DRX configuration for SL and UL may result in inefficiencies in power savings

Based on these observations, the following conclusions were made:

Proposal 1: 
Allow Rel17 SL UEs to be configured with Uu DRX 

Proposal 2: 
PDCCH monitoring activity for SL-RNTI and SLCS-RNTI can be controlled by DRX. 

Proposal 3: 
Existing DRX cycle and on-duration are re-used for a SL UE configured with Uu DRX

Proposal 4: 
Define a new drx-HARQ-RTT-TimerSL for each SL HARQ process.

Proposal 5: 
RAN2 to discuss the modelling of the HARQ RTT time associated with SL transmissions and decide between one of the following for when the UE starts the HARQ RTT timer: 1) Reception of the DCI scheduling SL HARQ process; 2) Transmission of the SL SCI for the HARQ process; 3) Reception of the HARQ feedback for the HARQ process; 4) Transmission of PUCCH carrying the SL HARQ feedback.

Proposal 6: 
Define a new drxRetransmissionTimerSL for each SL HARQ process.  

Proposal 7: 
The UE starts drxRetransmissionTimerSL for a SL process at the expiry of the drx-HARQ-RTT-TimerSL for that process 

Proposal 8: 
A SL UE monitors PDCCH when any of Inactivity timer, retransmission timer, or SL retransmission timer are running.  
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