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1. Introduction
This contribution is targeting at left issues for sidelink DRX, trying to answer the following questions:
I. For groupcast/broadcast/unicast:
a) Default DRX configuration
· How the Default DRX configuration should be designed for groupcast/broadcast? 
· How the Default DRX configuration is applied to DCR and messages after DCR?
b) LCP enhancement due to DRX
· How the LCP procedure is changed due to the LCP enhancement? 
· Should this LCP enhancement not be applied under some condition, e.g. R16 service? 
II. Specific for unicast:
a) SL DRX command MAC CE
· What is the format/ HARQ Profile/priority?
· What should be the SR configuration of it?
· How to treat this MAC CE in LCP procedure?
b) CSI reporting impacts 
· When do we need to define the DRX active time caused by CSI reporting?
· How should we define the start and end of active time defined by CSI reporting?
c) SL DRX configuration
· How the UE can acquire SL DRX parameters?
· How to down-select the DRX configuration among multiple ones?
· What is TX UE behavior if RX UE provides unreasonable assistance information or rejects the DRX configuration?
d) SL DRX alignment between two directions 
· Whether/how to align the DRX pattern for two directions for the bi-directional services?
· What if collision happens on the DRX patterns of two directions e.g. due to half-duplex issue?
· How to align DRX pattern for multiple pair of UEs where one UE can serve as both TX and RX?
2. Discussion
2.1 Default PC5 DRX Configuration
2.1.1 For groucast/broadcast
In RAN2 #115 e-meeting[1], the agreement for default DRX configured towards BC/GC has been made as follows:
	· For BC/GC, default DRX configuration(s) can be used for QoS profile(s) which cannot be mapped into DRX configuration configured for the dedicated QoS profile(s).


However, it does not indicate what the attributes of default DRX configurations behave and does not describe how to meet the requirements in the dedicated QoS profiles.
In case of the default DRX configuration applied for the dedicated QoS profiles, in general, the parameters such as the DRX cycle, on-duration, and inactivity timer should meet the stringent requirements among the dedicated QoS profiles. This implies that, the values configured for the above three parameters in the default DRX configuration should be satisfied as:
· the DRX cycle should be configured with a shortest value among the dedicated QoS profiles;
· the on-duration should be configured with a longest value among the dedicated QoS profiles;
· the inactivity timer should be configured with a longest value among the dedicated QoS profiles.
This ensures that, a service with any requirements among the dedicated QoS profiles can be realized by using the default DRX configuration.
It is worthwhile noting that, the default DRX configuration for BC/GC does not offer the high power saving efficiency. Therefore, it should not be used so frequently during the services.
[bookmark: _Ref77862514][bookmark: _Ref85702862]Observation 1: The parameters such as the DRX cycle, on-duration, and inactivity timer in the default DRX configuration for BC/GC should meet the stringent requirements among the dedicated QoS profiles.
2.1.2 For unicast
In RAN2 #115 e-meeting[1], the agreement for default DRX configured towards unicast has been made as follows:
	· For unicast, SL BC DRX configuration is applied for DCR message. FFS on whether default SL BC DRX configuration or which SL BC DRX configuration for DCR message should be used.


Based on the FFS, for DCR message transmission, either SL BC DRX configuration is used, or default SL BC DRX configuration is used.
According to the authorization and provisioning for V2X communications over PC5 reference point described in 5.1.2[2], we have
	· Policy/parameters when NR PC5 is selected:
· The mapping of V2X service types to default Destination Layer-2 ID(s) for initial signaling to establish unicast connection.
· NOTE 3: The same default Destination Layer-2 ID for unicast initial signaling can be mapped to more than one V2X service types. In the case where different V2X services are mapped to distinct default Destination Layer-2 IDs, when the UE intends to establish a single unicast link that can be used for more than one V2X service types, the UE can select any of the default Destination Layer-2 IDs to use for the initial signaling.


[bookmark: _Toc75343325]According to the identifiers for unicast mode V2X communication over PC5 reference point described in 5.6.1.4[2], we have
	The initial signaling for the establishment of the PC5 unicast link may use the known Layer-2 ID of the communication peer, or a default destination Layer-2 ID associated with the V2X service type configured for PC5 unicast link establishment, as specified in clause 5.1.2.1.


Therefore, we can conclude that the PC5 unicast link can be established by using either the known Layer-2 ID of the communication peer, or a default destination Layer-2 ID. In the former, the know Layer-2 ID is associated with the unicast communication peer, while in the latter, the default destination Layer-2 ID only used for the unicast link establishment is different from that used in the current sidelink communication (e.g., broadcast communication).
[bookmark: _Ref85702888]Observation 2: The PC5 unicast link can be established by using either the known Layer-2 ID of the communication, or a default destination Layer-2 ID.
[bookmark: _Ref85717322]Observation 3: The know Layer-2 ID used for the unicast link establishment is associated with the unicast communication peer.
[bookmark: _Ref85702890]Observation 4: The default destination Layer-2 ID only used for the unicast link establishment is different from that used in the current sidelink communication.
Since in the RAN2 agreement, for unicast, SL BC DRX configuration is applied for DCR message, it infers that only the default destination Layer-2 ID is available in the unicast link establishment if SL DRX is configured.
In addition, considering that the DRX configuration for broadcast is based on both QoS profile and destination L2 ID, naturally, the use of the default SL BC DRX configuration for DCR message transmission becomes an only choice in the unicast link establishment.
[bookmark: _Ref77862871]Proposal 1: RAN2 supports the default SL BC DRX configuration for DCR message transmission in the unicast link establishment.
As we discussed previously, the default DRX configuration for BC/GC does not offer the high power saving efficiency and should not be used so frequently during the services. Considering that the unicast link establishment can be initiated at any time, the default SL BC DRX for DCR message should be running for all the time even without any ongoing services. This behavior is completely different from that of the default DRX configuration for BC/GC. Therefore, the default SL BC DRX for DCR message in the unicast link establishment should be separately configured.
[bookmark: _Ref85702894]Observation 5: The behavior of the default SL BC DRX configuration used for DCR message in the unicast link establishment is fundamentally different from that of the default DRX configuration(s) used in BC/GC.
Since the default SL BC DRX for DCR message should be running for all the time, its relevant DRX cycle should be kept longer enough from the power saving perspective. It implies that, the default SL BC DRX should be separately configured, as opposed to the default DRX configuration(s) used in BC/GC, with the property of the higher sparsity.
[bookmark: _Ref85702907]Proposal 2: The default SL BC DRX used for DCR message in the unicast link establishment should be separately configured, as opposed to the default DRX configuration(s) used in BC/GC, with a higher enough sparsity.
In the procedure of the unicast link establishment, the Tx UE broadcasts the DCR in on-duration associated with the default SL BC DRX, and the corresponding Rx UE makes the DCR reception and responses the SMC over PC5-S. Due to the TM mode applied on the DCR message delivery, the Tx UE is not aware of the DCR reception status. Thus, the Tx UE has to keep monitoring the SMC until the occasion of the next on-duration, where the Tx UE is able to retransmit the DCR message again. If the Tx UE receives the SMC from the Rx UE, the DRX alignment between the Tx UE and the Rx UE can be performed. This implies, after the reception of the SMC, both Tx UE and Rx UE can either give up the DRX operation or start an inactivity-like timer for the remained message deliveries in the unicast link establishment.
The detailed timeline of the DCR, SMC, and SMC-ACK operation can be found in Figure 1, in consideration of the inactivity-like timer after the reception of the SMC, where the Tx UE transmits the DCR message at time , and keeps monitoring the SMC until either the reception of the SMC responded from the Rx UE at time  or timer T5000 expires [3]. After time  if assuming the SMC is successfully received, the Tx UE and Rx UE start the inactivity-like timer for SMC-ACK transferring, and stop the timer at time , where the new DRX associated with the new unicast link is configured.
[image: ]
[bookmark: _Ref85789300][bookmark: _Ref85729823]Figure 1 The timeline of the DCR, SMC, and SMC-ACK transmission and reception in consideration of the default SL BC DRX operation and the inactivity-like timer.
[bookmark: _Ref85702895]Observation 6: After the successful SMC reception, the Tx UE and Rx UE can either perform the transmission and reception without any DRX mechanism or start the inactivity-like timer.
According to the PC5 unicast link establishment procedure initiation by initiating UE described in 6.1.2.2.2[3], we have
	After the DIRECT LINK ESTABLISHMENT REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's layer-2 ID for unicast communication and the destination layer-2 ID used for unicast initial signaling, and start timer T5000. The UE shall not send a new DIRECT LINK ESTABLISHMENT REQUEST message to the same target UE identified by the same application layer ID while timer T5000 is running. If the target user info IE is not included in the DIRECT LINK ESTABLISHMENT REQUEST message (i.e. V2X service oriented PC5 unicast link establishment procedure), the initiating UE shall handle multiple DIRECT LINK ESTABLISHMENT ACCEPT messages, if any, received from different target UEs for the establishment of multiple PC5 unicast links before the expiry of timer T5000.
NOTE 3: In order to ensure successful PC5 unicast link establishment, T5000 should be set to a value larger than the sum of T5006 and T5007.


Note that, T5000 is the timer upon sending a DIRECT LINK ESTABLISHMENT REQUEST message, T5006 is the timer upon sending a DIRECT LINK AUTHENTICATION REQUEST message, and T5007 is the timer upon sending a DIRECT LINK SECURITY MODE COMMAND message.
According to the abnormal cases at the initiating UE described in 6.1.2.2.6.1[3], we have
	If timer T5000 expires and the target user info IE is included in the DIRECT LINK ESTABLISHMENT REQUEST message, the initiating UE shall retransmit the DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5000. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link establishment procedure and may notify the upper layer that the target UE is unreachable.


It can be observed that, therefore, if the Tx UE and Rx UE perform the transmission and reception without consideration of any DRX mechanism after the successful SMC reception, RAN2 has to consider a new mechanism to recover the DRX operation if the abnormal cases occur (i.e., when/how the Tx UE and Rx UE recover the DRX operation).
For simplicity, we suggest reusing the existing timer T5000 to set an inactivity-like timer, i.e., the DRX operation can be recovered either after timer T5000 expires or after the Tx UE aborts the PC5 unicast link establishment procedure (i.e., multiple timer T5000). This, for example, can set the inactivity-like timer to be equal to N × timer T5000, where N is configurable with N = 1, 2, ...
[bookmark: _Ref85702897]Observation 7: For simplicity, the inactivity-like timer can be alternatively set to N × timer T5000.
[bookmark: _Ref85702911]Proposal 3: RAN2 supports the inactivity-like timer after the successful SMC reception, for unicast link establishment.
2.2 LCP enhancement due to DRX
In RAN2 #113bis-e meeting, it was agreed that:
	RAN2 #113bis-e Agreements on details of timer
29: RAN2 assumes LCP enhancements  for ensuring a TX UE transmits data in the active time of an RX UE are needed. FFS on the resource (re)selection enhancements (e.g. limiting the resources to the active time for peer UE).


This agreement is also informed to RAN1 in the LS about RAN2 Agreements Related to Resource Selection[4]. However it is not clear how this enhancement would be implemented in current LCP procedure. For now, the LCP procedure can be divided into serveral phases:
	Step 1: Select a Destination
· based on MAC CE or logical channel with the highest priority which satisfies certain conditions)
Step 2: Select the logical channels
· Satisfying certain conditions and belonging to the selected Destination
Step 3: Allocate resources to the logical channels
· Based on priority order and SBj


If LCP procedure is enhanced to ensure a TX UE transmits data in the active time of an RX UE, it is reasonable that the enhanced mechanism is performed at the very beginning, just before the selection of destination. For the SL grant associated with the SCI, the TX UE should filter the destinations based on whether the grant falls into active time of them. At this stage, some destinations would be excluded. Therefore, the new LCP procedure should begin with the following step 0:
	Step 0: Exclude Destination(s) based on DRX requirement
· The Destination(s), if the grant would not fall into its active time, will be exlcluded


Therefore we propose:
[bookmark: _Ref85731981]Proposal 4: The LCP enhancement due to DRX is that the Destination(s), if the grant would not fall into its active time, will be exlcluded before Destination selection in current LCP procedure.
Another issue needs to be discussed it that while we introduce enhancement to LCP procedure, sometimes the enhancement is not needed, because the UE may not apply DRX for some services, e.g. R16 services. Therefore, we may need to add restrictions to the proposed step 0 above. E.g. If the DRX is not applied due to upper layer indication (e.g. TX profile), the related destination(s) should not be excluded in step 0. This issue needs to be discussed, and therefore we propose:
[bookmark: _Ref85731983]Proposal 5: LCP enhancements  for ensuring a TX UE transmits data in the active time of an RX UE are not applied when the DRX is not operated on related Destination(s).
2.3 SL DRX command MAC CE
2.3.1 SL DRX command MAC CE Format
According to RAN2#115e meeting agreement as below, it is clear that the control granularity of the SL DRX Command MAC CE is per unicast link.
RAN2#115e agreement:
For SL unicast, UE stops on-duration timer and inactivity timer for the unicast link where SL DRX MAC CE is received from peer UE.
In Rel-16 NR V2X, each unicast link is identified by a specific Destination L2 ID. Therefore, the control granularity of the SL DRX Command MAC CE is per Destination L2 ID. Given that the Destination L2 ID of a SL MAC PDU is implicitly carried by SCI and MAC SL-SCH subheader, there is no need to duplicate the Destination L2 ID information in the SL DRX Command MAC CE payload.  
[bookmark: _Ref85731936]Observation 8: The control granularity of the SL DRX Command MAC CE for unicast is per link. The link/destination information is implicitly identified by SCI and MAC SL-SCH subheader as legacy.
From this perspective, the SL DRX Command MAC CE format can reuse the NR Uu DRX Command MAC CE format (i.e., fixed size of zero bits), which is illustrated in below Figure 2.


[bookmark: _Ref85730857]Figure 2 Example of a SL MAC PDU carrying SL DRX Command MAC CE
Hence, we have the following proposal for the SL DRX command MAC CE format design.
[bookmark: _Ref71633594]Proposal 6: A new LCID in the MAC CE subheader with zero MAC CE payload is defined as the SL DRX Command MAC CE format for unicast.
2.3.2 SL DRX command MAC CE Priority
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]In Rel-16 NR V2X, RAN2 has introduced a SL specific MAC CE i.e., the Sidelink CSI Reporting MAC CE. And the priority of the Sidelink CSI Reporting MAC CE is fixed to '1'. Since now RAN2 has agreed to introduce another SL specific MAC CE i.e. SL DRX Command MAC CE, it is worthwhile discussing whether and how to define the priority of SL DRX Command MAC CE.
Basically, we think it is essential to define the priority of SL DRX Command MAC CE. According to current MAC specification TS 38.321, the use cases of the MAC CE priority are listed as below:
1) For SL/UL prioritization: The priority of a MAC PDU is determined by the highest priority of the logical channel(s) or a MAC CE in the MAC PDU, see Subclause 5.22.1.3.1a in TS 38.321.
2) For SCI transmission: The priority in SCI is set to the value of the highest priority of the logical channel(s), if any, and a MAC CE, if included, in the MAC PDU, see Subclause 5.22.1.3.1 in TS 38.321.
The above use cases are still valid when there is Sidelink DRX command MAC CE generated for transmission. And for simplicity, we suggest to define a fixed priority value similar to the Sidelink CSI Reporting MAC CE. Therefore, 
[bookmark: _Ref85731990]Proposal 7: RAN2 to define the priority of the SL DRX Command MAC CE, e.g., a fixed priority value similar to the Sidelink CSI Reporting MAC CE.
2.3.3 HARQ Profile of SL DRX command MAC CE
According to current MAC specification TS 38.321, the HARQ profile of SL SCI Reporting MAC CE has been specified as follows:
1) HARQ feedback on PSFCH is not support for (re-)transmission of a MAC PDU only carrying CSI reporting MAC CE. i.e. TX UE disables HARQ feedback for transmission of a MAC PDU only carrying CSI reporting MAC CE.
2) If a SL CSI Reporting MAC CE is multiplexed with data from logical channels, whether to enable or disable HARQ feedback for transmission of the MAC PDU depends on logical channel configuration about enabling or disabling HARQ feedback.
It is straightforward to apply the above principles directly to the HARQ profile of SL DRX command MAC CE. Therefore,
[bookmark: _Ref85731991]Proposal 8: RAN2 to agree that the HARQ profile of SL DRX command MAC CE follows the same principles as defined for the Sidelink CSI Reporting MAC CE.
2.3.4 SR configuration for SL DRX command MAC CE
In Rel-16 NR V2X, gNB can configure one SR configuration ID associated with the SL CSI reporting. For mode1, if there is no enough SL resource, a SL CSI reporting MAC CE may trigger SR. The motivation behind the SR mechanism is to ensure the transmission of the SL CSI reporting within the latency bound requirement so that the CQI/RI information carried in the SL CSI reporting MAC CE would not be out-of-date.
As to SL DRX command MAC CE, it is not that urgent compared with the SL CSI reporting MAC CE. Relying on the SL BSR mechanism to apply more SL resource for the transmission of the SL DRX command MAC CE is enough. Therefore,
[bookmark: _Ref85731992]Proposal 9: RAN2 to agree that SR configuration for SL DRX command MAC CE is NOT supported.
2.3.5 LCP impact
According to current MAC specification TS 38.321 subclause 5.22.1.4.1.3, logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	data from SCCH;
-	Sidelink CSI Reporting MAC CE;
-	data from any STCH.
We observe that SL CSI reporting MAC CE is prioritized between PC5-RRC/S and SL data LCHs in SL LCP.
While when it comes to the newly defined SL DRX command MAC CE, it is not clear where it should be placed based on the existing order when performing SL LCP. For example, it can be prioritized between Sidelink CSI Reporting MAC CE and SL data LCHs. Therefore, we have the following proposal.
[bookmark: _Ref85731993]Proposal 10: RAN2 to define the SL DRX command MAC CE prioritization order in LCP, e.g., 
· data from SCCH;
· Sidelink CSI Reporting MAC CE;
· Sidelink DRX command MAC CE;
· data from any STCH.
2.4 CSI reporting impacts
About“working assumption: The slots when the UE is expected CSI report following a CSI request is considered as SL active time.”, we think the states and service of UE should be differentiated. If the UE, i.e. who trigging CSI request, has not power saving requirements or only uni-directional service exists, i.e. no DRX configuration /always monitoring in this UE for its receiving direction, no extra specification effort is needed. Only when the UE has DRX configuration for its receiving direction, new rule is needed for CSI reporting.
In the case that the UE has DRX configuration for its receiving direction, after the SCI carried CSI report request, till to the period of sl-LatencyBound-CSI-Report or the expected CSI reporting reception, the UE’s receiving direction should be in SL active time.
About the detailed specification impacts, we don’t think it is necessary to introduce a new timer for the triggering UE. We can follow the legacy Uu definition for SR to simply say the UE is in active time when CSI request is sent:
When a DRX cycle is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL or drx-RetransmissionTimerUL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
[bookmark: _Ref71633580]Proposal 11: If the CSI request triggering UE has no power saving requirements or only uni-directional service exists, i.e. no DRX configuration /always monitoring in this UE for its receiving direction, no extra specification effort is needed to define DRX active time for CSI report reception.
[bookmark: _Ref85731994]Proposal 12: RAN2 to agree that from the first symbol/slot after the end of SCI carried CSI report request, the transmitting UE’s receiving direction should be in DRX active time for the period of sl-LatencyBound-CSI-Report or till the expected CSI report reception when the UE has DRX configuration for its receiving direction.
[bookmark: _Ref85731997]Proposal 13: RAN2 to agree to include the following description in the definition of PC5 active time:
· A SL-CSI reporting request is sent on SCI till the expected CSI report reception or for the period of sl-LatencyBound-CSI-Report;
2.5 SL DRX configuration for unicast
As in R16 V2X, SLRB related configuration can be obtained via three methods: dedicated RRC signaling for RRC-Connected TX UE, SIB for RRC-Idle/Inactive TX UE and preconfigured signaling for OOC TX UE.  SL DRX configuration is also a typical SL related configuration. Hence same acquisition method for SL DRX is reasonable. Furthermore, some companies argued that there is no need for TX UE to get DRX configuration from SIB or pre-configuration signaling since RX UE can deliver DRX parameters via assistance information procedure. But our concern is assistance information is optional but not mandatory. And it is also a issue how a RX UE can get proper DRX parameters to match its QoS requirement and power saving requirement simultaneously. Unified SIB and pre-configuration signaling for both TX UE and RX UE is a feasible way.
[bookmark: _Ref71633583]Proposal 14: Similar to R16 V2X configuration acquisition, UE can acquire SL DRX parameters from the following signalling:
· Dedicated RRC signalling for RRC-Connected UE;
· SIB for RRC Idle/Inactive UE;
· Pre-configuration signalling for OOC UE.
In RRC-Connected mode, TX UE should report SL QoS flow combination to its serving cell via dediacted RRC signaling and the serving cell then decides and configures SL DRX parameters based on reported QoS flow combination. 
But for SIB and pre-configuration signaling, RAN2 had agreed that SL DRX parameters based on QoS flow would be provided for broadcast and groupcast. However unicast services are also composed of one or several QoS flows. Each QoS flow will have standardized QoS profile or defined QoS profile since both standardized PQI values and non-standardized PQI values are applied by the UE for unicast. SIB/pre-configuration signaling can define a DRX parameter set for each QoS flow and TX UE select the final DRX parameter set based on pre-defined criteria, e.g. the most stringent parameters set. The following table gives an DRX configuration example based on standardized QoS flows. If a unicast service has one QoS flow of set 1, e.g. delay sensitive, no DRX can be configured, whereas DRX set 2, 3, 4, and 5 are traversed in turn and the most stringent DRX parameter set can be chosen.
	
	PQI
Value
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Example DRX parameters

	DRX Set 1
	91
	2
	3 ms
	10-5
	No DRX

	
	55
	3
	10 ms 
	10-4
	

	
	90
	3 
	10 ms
	10-4
	

	DRX Set 2
	21
	3
	20 ms

	10-4
	No DRX or 
10ms cyle + 2ms onDuration


	
	56
	6
	20 ms
	10-1
	

	
	57
	5
	25 ms 
	10-1
	

	DRX Set 3
	22
	4
	50 ms
	10-2
	32 ms cycle + 4ms onDuration

	DRX Set 5
	23
	3
	100 ms
	10-4
	64ms cycle + 6ms onDuration

	
	58
	4
	100 ms
	10-2
	

	DRX Set 5
	59
	6
	500 ms
	10-1
	320ms cycle + 10ms onDuration

	
	


For example, SL unicast service 1 includes QoS flows with PQI = 91(in DRX set 1), PQI = 21 (in DRX set 2) and PQI = 22 (in DRX set 3). Hence the final chosen DRX parameter set is DRX set 1, i.e. No DRX. SL unicast service 2 includes QoS flows with PQI = 57(in DRX set 2) and PQI = 59 (in DRX set 5). Hence the final chosen DRX parameter set is DRX set 2. 
For broadcast and groupcast, the shortest DRX cycle and its adjoint onDuration and Inactivity timer value among multiple QoS flows mapping should be chosen. And for unicast, Inactivity time had been agreed to be left to TX UE implementation. However, we think for unicast, the shortest DRX cycle and its adjoint onDuration value among multiple QoS flows mapping should be chosen. Hence, DRX parameters mapping based on QoS profile in SIB and pre-configuration are applicable for both GC/BC and UC.
In addition, DRX offset is an important parameter to distribute different active time for different UE pairs, which is better for resource efficiency and collision avoidance. If DRX offset is fixed in SIB/pre-configuration signaling for each DRX parameter set, all UE pairs which select same DRX parameter set will have aligned active time and the probability of resource collision will be increased. Hence random offset selection may be considered.
[bookmark: _Ref71633587]Proposal 15: DRX parameters mapping based on QoS profile in SIB and pre-configuration are applicable for both GC/BC and UC and the shortest DRX cycle and its adjoint onDuration value among multiple QoS flows mapping and random offset should be finally chosen. 
From our understanding, when TX UE has decided the DRX parameters based on SIB or pre-configuration signaling, it can be regarded as the final DRX parameters if there is no RX UE’s assistance information. And it can be left to TX UE implementation on how to handle the RX UE’s assistance information, e.g. offset can totally be decided by RX UE, more stringent DRX parameters from RX UE can be chosen, unreasonable DRX parameters proposed by RX UE will be ignored for example that DRX cycle length is much larger than the PDB (Packet Delay Budget in QoS profile) and so on. 
[bookmark: _Ref85731998]Proposal 16: It can be left to TX UE implementation to accept or ignore all/part of DRX parameters proposed by the RX UE, e.g. offset accepted and DRX cycle length much larger than the PDB may be ignored. 
From the RX side, assistance information message is optionally sent. When it is absent, it means that any DRX parameters are OK for RX UE. RX UE can also reject DRX parameters configured by TX UE. It is not a smart way that TX UE gives blind retry(s) for DRX parameters configuration after rejection without any RX UE’s assistance information. When DRX configuration is rejected by RX, TX will go back to the previous DRX pattern or always active state till assistance information message from RX UE is received once more.
[bookmark: _Ref85731999]Proposal 17: When DRX configuration is rejected by RX, TX will go back to the previous DRX pattern or always active state till assistance information message from RX UE is received once more. 
2.6 SL DRX alignment between two directions
From the perspective of SL communication scenarios and requirements, there are not only uni-directional services but also bi-directional services. For the uni-directional services, only one DRX pattern needs to be configured between a pair of UEs. But for the bi-directional services, if both two peers are P-UEs, two DRX patterns may need to be configured between a pair of UEs. For example, UE1 and UE2 establish a unicast PC5 RRC connection and transmit bi-directional services with two DRX patterns. It needs to be discussed whether alignment or coordination of these two DRX patterns is needed, e.g. active time of two DRX patterns may avoid collision (e.g. for half duplex issue and reduced UE complexity) and be close as much as possible. An example is shown in the following Figure 3.
[image: ] 
[bookmark: _Ref85731681][bookmark: _Ref85731677]Figure 3 Two DRX pattern for bi-direction between a pair of UEs
In order to align active time between two directions, UE1 and UE2 can negotiate with each other to adjust some DRX parameters, e.g. DRX cycle offset, via PC5 RRC reconfiguration and PC5 assistance information procedure.
We propose:
[bookmark: _Ref71633589]Proposal 18: RAN2 to confirm that details can be left to UE implementation for alignment between one direction and the other direction.
The second issue is active time overlapping, which causes by DRX active time of one direction extension, e.g. triggered by inactivity timer restarting, into the onDuration period of the other direction. In fact, this overlapping issue is not specific for TX and RX DRX pattern alignment. As long as two directions DRX patterns are configured, active time overlapping issue exists even though the positions of two onDuration are configured far from each other.  Figure 4 exemplifies the active time overlapping between two directions in unicast communication.


[bookmark: _Ref85731729]Figure 4 Active time overlapping between two directions
[bookmark: _Ref68189517]Due to the half-duplex constraint, a UE can only perform one direction during active time overlapping, the following potential prioritization rules can be considered when active time overlapping occurs:
· Compare the highest LCH priority between two directions, the direction with higher priority can be prioritized when overlapped;
· The direction with extended active time will be prioritized;
· The direction with starting active time will be prioritized;
· Negotiation of prioritized direction/rule with each other; 
It can be further studied and compared which rule(s) is reasonable and worth to be selected.
[bookmark: _Ref71633590]Proposal 19: RAN2 to decide the prioritization rule(s) when DRX active time overlapping between two directions occurs when the UEs cannot support transmission and reception simultaneously.
Furthermore, a RX UE may communicate with more than one TX UEs or it will also transmit PC5 data, different TX UEs transmission time or its reception/transmission time will need some coordination. For example, a RX UE will have the best power saving performance when all of its data reception from different TX UEs can be as concentrated as possible. The UE1, as a TX UE, has already a configured transmission pattern with its RX UE2, e.g. called RX UE2 DRX pattern = TX UE1 transmission pattern. When the UE1, as a RX UE, wants to receive another UE3’ PC5 data, RX UE1 DRX pattern can be configured. Active time of RX UE1 DRX pattern will avoid collision with the one of RX UE2 DRX pattern if the UE1 has not simultaneous transmission and reception capability. An example is shown in the following Figure 5. In order to achieve the above alignment or collision avoidance, DRX parameters negotiation mechanism between RX UE and TX UE, at least for unicast, may be also considered.
[image: ]
[bookmark: _Ref85731775]Figure 5 SL DRX pattern negotiation
This complex scenario can re-use the basic negotiation procedure between a pair of TX/RX UEs to achieve common alignment with multiple links. Each RX UE can suggest some new DRX parameters to its TX UE, e.g. DRX pattern offset. If TX UE accepts it, one negotiation procedure complete. There may be many negotiation procedures to align multiple links. Details can be left to UE implementation.
[bookmark: _Ref71633592]Proposal 20: Alignment among multiple links is left to UE implementation.
2.7 Sl-PUCCH-Config is configured but the PUCCH is not transmitted
In RAN2 #115e meeting, it was agreed that:
	RAN2 #115e Agreements on Uu DRX timer impacts:
1:  When sl-PUCCH-Config is configured but the PUCCH is not transmitted due to UL/SL prioritization, the TX UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first slot/symbol after the end of the corresponding PUCCH resource. FFS on slot or symbol.


The agreement is based on the offline discussion[5] where we decide to follow the similar way of PSFCH, as follows:
	During last meeting, some company pointed out that when sl-PUCCH-Config is configured but the PUCCH is not transmitted due to UL/SL prioritization, when to start the HARQ RTT timer should be discussed separately. Rapportuer think it would be similar as for the start of SL HARQ RTT timer (see the agreements from RAN2#113bis-e shown below). That is, when the PUCCH is not transmitted due to UL/SL prioritization, the UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the symbol/slot following the end of the corresponding PUCCH resource. 
	Agreements on Uu DRX Impact to Support SL
22: For transmissions with HARQ feedback, the RX UE starts the SL HARQ RTT timer in the symbol/slot following the end of PSFCH transmission.
23: If the RX UE does not transmit PSFCH for a HARQ enabled transmission (e.g. due to UL/SL prioritization) the RX UE still starts the HARQ RTT timer in the symbol/slot following the end of PSFCH resource.


Question 7: Do companies agree that when sl-PUCCH-Config is configured but the PUCCH is not transmitted due to UL/SL prioritization, the TX UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first slot after the end of the corresponding PUCCH resource?


However, as the rapporteur only ask the case of UL/SL prioritization, the agreement is also limited to that case. But there are other cases when the sl-PUCCH-Config is configured but the PUCCH is not transmitted, e.g. the PUCCH is disabled/not included in DCI. Therefore, the missed case should be added.
[bookmark: _Ref85731937]Observation 9: Besides UL/SL prioritization, there are other possible reasons for the case when the sl-PUCCH-Config is configured but the PUCCH is not transmitted, e.g. the PUCCH is disabled/not included in DCI.
[bookmark: _Ref85732002]Proposal 21: When sl-PUCCH-Config is configured but the PUCCH is not transmitted due to PUCCH disabled in DCI, the TX UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first slot/symbol after the end of the corresponding PUCCH resource. 
3 Conclusion
We have the following observations and proposals:
Observation 1: The parameters such as the DRX cycle, on-duration, and inactivity timer in the default DRX configuration for BC/GC should meet the stringent requirements among the dedicated QoS profiles.
Observation 2: The PC5 unicast link can be established by using either the known Layer-2 ID of the communication, or a default destination Layer-2 ID.
Observation 3: The know Layer-2 ID used for the unicast link establishment is associated with the unicast communication peer.
Observation 4: The default destination Layer-2 ID only used for the unicast link establishment is different from that used in the current sidelink communication.
Observation 5: The behavior of the default SL BC DRX configuration used for DCR message in the unicast link establishment is fundamentally different from that of the default DRX configuration(s) used in BC/GC.
Observation 6: After the successful SMC reception, the Tx UE and Rx UE can either perform the transmission and reception without any DRX mechanism or start the inactivity-like timer.
Observation 7: For simplicity, the inactivity-like timer can be alternatively set to N × timer T5000.
Observation 8: The control granularity of the SL DRX Command MAC CE for unicast is per link. The link/destination information is implicitly identified by SCI and MAC SL-SCH subheader as legacy.
Observation 9: Besides UL/SL prioritization, there are other possible reasons for the case when the sl-PUCCH-Config is configured but the PUCCH is not transmitted, e.g. the PUCCH is disabled/not included in DCI.

Proposal 1: RAN2 supports the default SL BC DRX configuration for DCR message transmission in the unicast link establishment.
Proposal 2: The default SL BC DRX used for DCR message in the unicast link establishment should be separately configured, as opposed to the default DRX configuration(s) used in BC/GC, with a higher enough sparsity.
Proposal 3: RAN2 supports the inactivity-like timer after the successful SMC reception, for unicast link establishment.
Proposal 4: The LCP enhancement due to DRX is that the Destination(s), if the grant would not fall into its active time, will be exlcluded before Destination selection in current LCP procedure.
Proposal 5: LCP enhancements  for ensuring a TX UE transmits data in the active time of an RX UE are not applied when the DRX is not operated on related Destination(s).
Proposal 6: A new LCID in the MAC CE subheader with zero MAC CE payload is defined as the SL DRX Command MAC CE format for unicast.
Proposal 7: RAN2 to define the priority of the SL DRX Command MAC CE, e.g., a fixed priority value similar to the Sidelink CSI Reporting MAC CE.
Proposal 8: RAN2 to agree that the HARQ profile of SL DRX command MAC CE follows the same principles as defined for the Sidelink CSI Reporting MAC CE.
Proposal 9: RAN2 to agree that SR configuration for SL DRX command MAC CE is NOT supported.
Proposal 10: RAN2 to define the SL DRX command MAC CE prioritization order in LCP, e.g.,
· data from SCCH;
· Sidelink CSI Reporting MAC CE;
· Sidelink DRX command MAC CE;
· data from any STCH.
Proposal 11: If the CSI request triggering UE has no power saving requirements or only uni-directional service exists, i.e. no DRX configuration /always monitoring in this UE for its receiving direction, no extra specification effort is needed to define DRX active time for CSI report reception.
Proposal 12: RAN2 to agree that from the first symbol/slot after the end of SCI carried CSI report request, the transmitting UE’s receiving direction should be in DRX active time for the period of sl-LatencyBound-CSI-Report or till the expected CSI report reception when the UE has DRX configuration for its receiving direction.
Proposal 13: RAN2 to agree to include the following description in the definition of PC5 active time:
· A SL-CSI reporting request is sent on SCI till the expected CSI report reception or for the period of sl-LatencyBound-CSI-Report;
Proposal 14: Similar to R16 V2X configuration acquisition, UE can acquire SL DRX parameters from the following signalling:
· Dedicated RRC signalling for RRC-Connected UE;
· SIB for RRC Idle/Inactive UE;
· Pre-configuration signalling for OOC UE.
Proposal 15: DRX parameters mapping based on QoS profile in SIB and pre-configuration are applicable for both GC/BC and UC and the shortest DRX cycle and its adjoint onDuration value among multiple QoS flows mapping and random offset should be finally chosen.
Proposal 16: It can be left to TX UE implementation to accept or ignore all/part of DRX parameters proposed by the RX UE, e.g. offset accepted and DRX cycle length much larger than the PDB may be ignored.
Proposal 17: When DRX configuration is rejected by RX, TX will go back to the previous DRX pattern or always active state till assistance information message from RX UE is received once more.
Proposal 18: RAN2 to confirm that details can be left to UE implementation for alignment between one direction and the other direction.
Proposal 19: RAN2 to decide the prioritization rule(s) when DRX active time overlapping between two directions occurs when the UEs cannot support transmission and reception simultaneously.
Proposal 20: Alignment among multiple links is left to UE implementation.
Proposal 21: When sl-PUCCH-Config is configured but the PUCCH is not transmitted due to PUCCH disabled in DCI, the TX UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first slot/symbol after the end of the corresponding PUCCH resource.
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