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1. Introduction

In RAN#86 meeting, a new work item on “New WID on NR sidelink enhancement” was approved [1], and updated in RAN#88 meeting [2]. The WI targets to study enhancement for power saving and reliability/latency on sidelink based on the functionalities specified in Rel-16. One objective relating to power saving is as follows:
	3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]

· Define on- and off-durations in sidelink and specify the corresponding UE procedure

· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other

· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE.


Some initial discussion and agreements were made in RAN2#113e, but one of the important basic point was not sufficiently touched upon. This contribution provides our view on this topic.
2. Discussion
2.1. Definition for SL discontinuous reception and transmission
First, we start with the terminology “DRX” itself and request RAN2 attention on its meaning – DRX is generally used in the Uu context wherein the UE is guaranteed no reception (downlink) in a DRX sleep time, allowing it to save power. The transmission (uplink) activity in Uu can be resumed at any point also during this DRX sleep time, in that the UE just wakes up and follows a certain procedure for transmission.

Following the same philosophy in SL would mean that a SL Tx UE may transmit not only in Active time but also when in DRX sleep state, to its peer. If the peer can’t determine the exact time period when the Tx UE may transmit, it must always remain awake to be able to receive – allowing no real sleep for the peer UE. The same logic applies in the other direction when the roles of the Tx UE and peer UE are reversed. 

Observation 1: Not only the reception time but also the transmission time for SL should be well defined and known among the peers.

Further some companies consider separate DRX configurations for reception and for transmission. We see no benefit in having two separate time periods one each for reception and for transmission – even for services that are absolutely uni-direction in nature. For one, RAN2 must also design for the more general case – a service that receives as well as transmits information; and second, even the so called “receiver only” UE must also transmit some signaling from time to time e.g., RRM measurements, CSI reports, PC5-S, PSFCH etc. There will be indeed no “receive only” or “transmit only” UEs. Finally, the separate DRX configurations for reception and for transmission will be extremely complex from the specification perspective, at least doubling the required DRX timers and their interdependencies, very complex given the number of peer UEs.

Observation 2: There may be no pure “receive only” or “transmit only” UEs.

Proposal 1: Transmission and reception between peer SL UEs is restricted to a periodically occurring single active time.
Since the said periodically occurring single active time control both reception and transmission, a new terminology may be used by RAN2. But we assume RAN2 is already habituated to this term and therefore:

Proposal 2: RAN2 continues to use “DRX” but clarifies that it signifies not only DRX but also DTX.
2.2. Configuration of DRX
We understand that a common or default DRX configuration needs to be there to allow potential transmitter and receives SL devices to start a communication. Many other companies seem to share this view in a currently active email discussion [#702]. As for the signaling of such common or default DRX configuration(s), several possibilities are being discussed in the same email discussion: 
Option 1) gNB

Option 2) UE performing the SL TX
Option 3) UE performing the SL RX
Option 4) Use pre-configuration SL DRX parameters

Option 5) Specified

Option 6) Upper layer (e.g. V2X layer)

In our understanding, the signaling for common or default DRX configuration can be different from the signaling for further fine-tuning once the SL communication has started. For the common or default DRX configuration, we expect that even a new SL device must be able to start a SL communication without any prior background. There’s also no convincing reason why every gNB or geography must configure such configuration in a cell specific way which only makes the situation worse when SL devices are spread across cells and coverage scenario (OOC, IC). We are in favor of PQI specific common or default DRX configuration, known to UEs directly from specification. This is not only simplest, requires no radio signaling but also the most un-ambiguous and therefore works across cells, geographies and coverage situation of a SL device. A specified/ standard SL On-duration is started at a known point in time and a SL UE remains active until a known timer called On-duration-timer is running. Standard SL On-duration starts at a fixed time offset (called offset_std_On-duration) from Time_0 based on a sync source from GNSS or gNB directly or indirectly from SLSS . On-duration-timer is restarted periodically with a periodicity. It should be noted that the term “active time” refers to the time period where a SL UE transmits and receives data on the PC5 interface. SL-DRX-configuration is defined as a combination of (offset_std_On-duration, On-duration-timer and periodicity) as shown in Figure 1, and is known in terms of QoS class (PQI or PQI-range). For a UE interested in a particular service, it should be clear which DRX configuration to apply.
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Figure 1: A SL-DRX-configuration
Example-1: a SL-DRX-configuration_1 is for basic safety messages and SL-DRX-configuration_2 is for advanced safety messages in V2X communication;

Example-2: a SL-DRX-configuration_1 is for PQI range (x1 to y1) and SL-DRX-configuration_2 is for PQI range (x2 to y2) as shown in Figure 2;
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Figure 2: Two SL-DRX-configurations corresponding to PQI-range1 (Blue) PQI-range2 (Orange)
Proposal 3: Common or default DRX configuration is specified per PQI or per group of PQIs.
Further alignment of SL DRX configuration

PC5 unicast fine tuning of DRX configurations for PC5 UC connections should be allowed for at least two reasons:
· fine tuning initiated by Tx UE according to traffic arrival time

· fine tuning according to Rx UE information based on e.g. its Uu DRx
This kind of further alignment of SL DRX configuration can be done using PC5 RRC signaling.

Proposal 4: Further alignment of SL DRX configuration can be done using PC5 RRC signaling.

2.3. Congestion and Half Duplex issue
When using a DRX/ DTX cycle, it is obvious that a number of UEs would have data for transmission after along sleep as soon as the active time starts. This gives rise to not only UEs attempting to transmit ASAP but also to half duplex problem. The problem will be more severe if the number of UEs waking up at the same point for active time, using the same DRX configuration, is high. This will certainly be the case, if “cast type” is used as basis for common or default DRX. Therefore, we suggest the PQI is used as the basis, as it offers many code points (PQI range is much higher than 3 cast types). On top of that, RAN2 can consider if further congestion/ HD mitigation would be required.
Proposal 5: RAN2 consider PQI based DRX configuration as a baseline means to counter congestion and HD issue.
3. Conclusion

This document discussed various power saving options using discontinuous transmission and reception for NR sidelink enhancement work and attempted to give a complete picture to RAN2. The following proposals are made:
Observation 1: Not only the reception time but also the transmission time for SL should be well defined and known among the peers.

Observation 2: There may be no pure “receive only” or “transmit only” UEs.

Proposal 1: Transmission and reception between peer SL UEs is restricted to a periodically occurring single active time.
Proposal 2: RAN2 continues to use “DRX” but clarifies that it signifies not only DRX but also DTX.
Proposal 3: Common or default DRX configuration is specified per PQI or per group of PQIs.
Proposal 4: Further alignment of SL DRX configuration can be done using PC5 RRC signaling.
Proposal 5: RAN2 consider PQI based DRX configuration as a baseline means to counter congestion and HD issue.
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