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1.  Introduction
In this paper, we provide our view for details of SL DRX model.

2. Discussion

2.1. SL DRX configuration for unicast
In RAN2#113 meetiong, for unicast, we have following agreement for SL DRX configuration.
Agreements on high-level principles for SL DRX
1: 	For SL unicast (after SL unicast link is established), SL DRX configuration can be configured per a pair of source/destination. FFS whether SL DRX operates per direction or for both directions.

For the following reasons, we think for unicast, the SL DRX configuration should be per direction:
· 1. Follow Uu DRX design as directional configuration:  
· Uu DRX is for downlink direction, and there is no DRX for uplink direction because we don't consider power saving in the gNB side. In contrast, for sidelink unicast, since each of the two UEs in a UE pair may operate in SL DRX mode, it is natural that there is separate SL DRX configuration for each direction.
· 2. Handle asymmetric traffic easily:
· Directional SL DRX configuration supports UE A and UE B in a link with different preferred TX/RX pattern. In contrast, if we consider SL DRX configuration per link, procedure is needed for them to negotiate a TX/RX pattern (e.g. either follow the preference of UE A or UE B) for this link. 
· 3. Enable sensing optimization:
· UE needs to perform sensing operation before selecting resources for transmission; however UE may not need to perform sensing prior to a packet reception in sidelink. With per link SL DRX configuration, we cannot optimize SL DRX pattern according to the fact that “RX needs not sensing”.
Besides, we think for either IC or OOC scenario, the aforementioned benefits of per-direction SL DRX configuration are valid.


Proposal 1: For unicast, SL DRX is configured per direction for both IC and OOC scenario.

2.2. TX-centric v.s. Rx-centric model for unicast

Agreements on SL DRX configurations
…
4:	For unicast, for OOC scenario, the UE who sends out the DRX configuration decides on the DRX configuration. FFS on whether pre-configuration and/or the assistance information from the peer UE is also taken into account when determining the DRX configuration.
5: 	For unicast, for OOC scenario, adopt per-direction DRX configuration is as baseline. FFS on whether it is TX-centric or Rx-centric, i.e. TX UE or RX UE decides it.


In our view, the main difference between Tx-centric model and Rx-centric model is that


	
	Tx-centirc model
	Rx-centric model

	Advantage

	· [better latency performance] For Tx-centric model, a TX UE can keep the Rx UE awake to fit in with TX UE’s traffic pattern. So, Tx-centric model has better latency performance because a packet can be immediately transmitted upon this packet arrives. 
· [better TX power saving gain] In Tx-centric model, a TX UE can sleep when it has no data to send
	
· [better RX UE power saving gain] Compared to TX centric model, power consumption of Rx UE does not increase as the number of peer TX UE increase.

	Disadvantage
	
	· [Worse RX Power saving gain] 
· RX UE has more power consumption because a RX UE needs to keep awake even if TX UE has no transmission activity. However, This drawback can be further overcome by SL DRX command MAC CE.
· Rx UE may have more power consumption when a RX UE have multiple TX UEs. However, if Rx UE has power supply or if these TX UEs have some coordination on transmission patterns, there is no concern. 

	· [Larger transmission latency] When TX UE has traffic to transmit, TX UE may need to wait until RX UE is awake.
· [Worse TX Power saving gain] If a TX UE has multiple RX UEs, TX UE may have more power consumption. However, if TX UE has power supply or if these RX UEs have some coordination on reception patterns, there is no concern.


	Suitable scanrio
	· Latency-critical transmission
· Dominating traffic from 1 TX UE to multiple TX UE
	· Power-limited Rx UE, e.g. sensors, IoT devices
· Dominating traffic from multiple TX UE to 1 Rx UE.




Observation 1 : TX centric model has better latency performance and better Tx power-saving performance, while RX centric model has better Rx power-saving performance.

Although TX centric model may have more Rx UE power consumption than RX centric model, TX centric model can apply some methods to reduce Rx UE power consumption, for example, (1) RX UE sends assistance information to inform TX UE of preferred receiving pattern, and (2) TX UE used SL DRX command MAC CE to allow RX UE to stop SCI monitoring before the end of on duration.
Therefore, if downselection from the two models is anyway needed (e.g. to reduce spec impact), RAN2 can adopt TX centric model. 

Proposal 2: For unicast, both TX centric model and RX centric model are supported in R17 for different scenarios. 


2.3. SL DRX configuration for broadcast and groupcast
Agreements on high-level principles for SL DRX
2:	For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.

Agreements on SL DRX configurations
1: 	For broadcast/groupcast, for out-of-coverage case, TX-UE/RX-UE obtain DRX configuration from pre-configuration.
2:	For broadcast/groupcast, for in-coverage case, RRC_IDLE/INACTIVE TX-UE/RX-UE obtain DRX configuration from SIB. It is up to network implementation how to coordinate active time between different cells.
3:	For broadcast/groupcast, for in-coverage case, for RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from SIB. FFS on whether dedicated-RRC is also used.
4:	…

Agreements on granularity of SL DRX operation for groupcast/broadcast
1: 	RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
2:	RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.

According to email discussion in the last meeting (R2-2104474), for GC/BC, the majority view is to configure SL DRX cycle per PQI/QoS, while to configure sl-drx-startoffset based on L2 destination ID.

As captured in TR 23.776 (based on CR S2-2101436), for GC/BC, the V2X layer of Rx UE passes the PC5 QoS parameters together with the corresponding destination layer-2 ID(s) for reception to the AS layer. It means Rx UE has both PC5 QoS parameters and L2 ID of the V2X service type. 
According to the SA2 CR, to derive SL DRX configuration for GC/BC,we think both PC5 QoS parameters and L2 ID should be used, i.e., 
· SL DRX cycle can be decided by PC5 QoS parameters (e.g. PQI). If multiple sets of PC5 QoS parameters (e.g. muiltiple PQIs) are mapped to the same destination L2 ID, UE downselect one SL DRX cycle (i.e. the minimum SL DRX cycle) to satisfy all latency requreiement
· After seleting SL DRX cycle , Rx UE then use L2 ID and SL DRX cycle to derive sl-drx-startoffset, e.g. specify an equation in spec. The intention is to distribute traffic load in time for those groupcast/broadcast services with the same SL DRX cycle.




Proposal 3: For GC/BC, SL DRX cycle is configured per PQI. If multiple PQIs are mapped to the same L2 destination ID, Rx UE selects the minimum SL DRX cycle. 

Proposal 4: For GC/BC, sl-drx-startoffset is configured for L2 destination ID. RAN2 specify the equation to derive sl-drx-startoffset using L2 destinaiton ID and the determined SL DRX cycle.

2.4. SL DRX timers and their operation
Please refer to the accompanies paper in R2-2106439.
2.5. Relation between SL active time and sensing
In RAN2#113-e meeting, we have following agreement about SL active time.
Agreements on high-level principles for SL DRX
4:	For data reception, RAN2 defines the behaviour for monitoring the SCI reception (i.e., PSCCH and 2nd SCI on PSSCH) during the SL active time for SL DRX. For data reception, the UE may skip monitoring of PSCCH and 2nd SCI on PSSCH during inactive time for SL DRX. Sensing aspect is not considered in this agreement.

In our view, sensing time should not be considered as part of SL active time for the following reasons:
· Different resource pool: sensing is for Tx resource selection (for TX pool), while SL active time is for data reception (for Rx pool)
· Different physical layer behaviour: Different from data reception, sensing may not require the decoding of 2nd SCI and sensing will additionally require the measurement of RSRP over PSCCH or PSSCH DMRS.
· Different behaviour: A UE needs not perform sensing in advance before it starts to receive data. Or put it in another way, a Rx UE needs not perform sensing if it will not perform transmission. In contrast, a UE needs to perform sensing before transmission.
· Complicated spec impact: 
· If we want a UE to be in SL active time whenever it performs sensing, there are two ways: 
· On way is to always configure the sening time within the SL active time (SL on duration). This may put restriction on RAN1’s design for partial sensing. 
· Another way is to include sensing related timer/counters/… to determine that UE is in SL active time when UE perform sensing. Such timer related operation would impact MAC spec, and would need to wait for RAN1 to complete their discussion.
Based on discussion above, we prefer not to consider sensing time as part of SL active time. That is, RAN2 completes SL DRX model, and RAN1 specifies the partial sensing pattern in RAN1 spec only (same as what we prrviously did in LTE spec), which may refer to SL DRX design in MAC spec. 

Observation 2: SL active time and sensing time are for different resource pools and have different UE behaviour from physical layer perspective.

Observation 3: Including sensing time as part of SL active time would cause unnecessary spec impact and deisgn difficulty.

Proposal 5: Sensing time is considered independently with SL active time.

2.6. SL DRX command MAC CE
Agreements on high-level principles for SL DRX
…
8: 	SL DRX Command MAC CE is introduced for SL DRX operation in unicast. FFS on the need of groupcast. FFS on the detailed UE behaviour (including relation to inactivity timer).

For unicast, we can take Uu DRX design as the baseline, i.e. upon receiving SL DRX command MAC CE from peer UE, the SL MAC entitiy stop SL on duration timer and SL inactivity timer associated with this link. 

Notice that SL DRX command MAC CE is also directional. To be specific, when UE B receives SL DRX command MAC CE from peer UE A, UE B stop on duration timer and inactivity timer for A-B link, but UE A does not.

Proposal 6: Same as Uu DRX, for unicast, when a UE receive SL DRX command MAC CE from its peer UE, the UE stops on duration timer and inactivity timer for this link.

We think there are valid scenarios to save power for groupcast. For example, for SL relay, if the relay UE has no traffic for all remote UEs, the relay UE can send DRX command MAC CE, allowing all or part of remote UEs to enter SL DRX off time. Furthermore, SL DRX command MAC CE for groupcast may only be applicable for the group lead, i.e. one group lead makes controls for its group members.

Proposal 7: Support SL DRX command MAC CE for groupcast.


3. Conclusion 
Proposal 1: For unicast, SL DRX is configured per direction for both IC and OOC scenario.
Proposal 2: For unicast, both TX centric model and RX centric model are supported in R17 for different scenarios. 
Proposal 3: For GC/BC, SL DRX cycle is configured per PQI. If multiple PQIs are mapped to the same L2 destination ID, Rx UE selects the minimum SL DRX cycle. 

Proposal 4: For GC/BC, sl-drx-startoffset is configured for L2 destination ID. RAN2 specify the equation to derive sl-drx-startoffset using L2 destinaiton ID and the determined SL DRX cycle.
Proposal 5: Sensing time is considered independently with SL active time.
Proposal 6: Same as Uu DRX, for unicast, when a UE receive SL DRX command MAC CE from its peer UE, the UE stops on duration timer and inactivity timer for this link.
Proposal 7: Support SL DRX command MAC CE for groupcast.
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