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[bookmark: _Ref35586532]Introduction
In this contribution, we focus on the key leftover issues without consistent understanding for sidelink unicast DRX. The related issues are listed below:
Regarding to the sidelink DRX configuration:
· Issue 1: When Tx-UE is OOC, whether Tx-UE decides the DRX configuration in signalling-2 (Tx->Rx) with or without relying on pre-configuration?
Regarding to the sidelink DRX timer maintenance:
· Issue 2: Whether the value of SL HARQ RTT timer is required to be configured explicitly?
· Issue 3: What value(s) can the HARQ RTT timer allowed to be set when HARQ feedback is disabled?
· Issue 4: How to start the retransmission timer?
Alignment between Uu/SL DRX:
· Issus 5: For Tx UE in RRC CONNECTED, how to align the Uu DRX and SL DRX?
· Issue 6: In case of Mode 1 sheduling, how to align the Uu DRX of Tx UE and SL DRX of Rx UE?
Others:
· Issue 7: How to use the sidelink DRX MAC CE?
In this contribution, the above issues will be analyzed one by one, and our preference will be given based on the analysis.
Discussion
Leftover issues for sidelink DRX configuration
Pre-configuation for determing the Tx-centric DRX configuration for OOC UE
 According to [1], based on the majority view, it is proposed: 
	Proposal 4	[11/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is OOC, RAN2 discuss whether Tx-UE decides the DRX configuration in signalling-2 (Tx->Rx) with or without relying on pre-configuration.
Proposal 6	[16/21] In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_IDLE/RRC_INACTIVE state, Tx-UE obtain DRX configuration from SIB to generate signalling-2 (Tx->Rx).


Based on the above proposal 4, it is still unclear whether the pre-configuration is needed for Tx UE in OOC to determine the Tx-centric DRX configuration. There are mainly three options according to the comments in email discussion: 
· Option 1: Pre-configuration is not considered;
· Option 2: Pre-configuration needs to be considered, and the pre-configuration refers to the resource pool configuration only;
· Option 3: Pre-configuration similar as sidelink groupcast/broadcast can be considered, e.g., a group of DRX configurations can be pre-configured, each one is corresponding to one PQI/PQI list.
For Option 2, we agree that the pre-configured Tx resource pool should be considered when determining the sidelink DRX configuration. But Tx resource pool configuration is already existed in the legacy pre-configuration. We think what we should discuss here is whether new pre-configuration information specific for SL DRX configuration determination is needed or not.
Option 3 gives the new SL DRX specific pre-configuration, which is similar as the pre-configuration as sidelink groupcast/broadcast. For sidelink groupcast/broadcast, the main motivation of introducing the pre-configuration is to save the power consumption of Rx UE because the Rx UE can only monitor the sidelink in sidelink active time and the sidelink active time can be determined based on its interested broadcast/groupcast service. But for sidelink unicast, since there is interaction between Tx and Rx UE, Rx UE can perform the sidelink monitoring based on the DRX configuration received from Tx UE. Hence for sidelink unicast, there is no strong motivation to introduce new pre-configuration for SL DRX determination. But according to the Proposal 6 of [1], 16 of 24 companies already agreed to consider the SIB configuration for IDLE/INACTIVE Tx UE to determine the Tx-centric DRX configuration. Hence, in order to make similar solutions for IDLE/INACTIVE UE and OOC UE, a compromise can be made, that is to introduce the pre-configuration for OOC UE.
[bookmark: _Ref70087521][bookmark: OLE_LINK1]Proposal 1: If Tx UE is OOC, pre-configuration information which contains the suggested DRX configuration for each PQI/PQI list can be taken into account.
Sidelink DRX timer maintainence
Regarding to the sidelink DRX timer maintenance, many agreements were reached in RAN2#114-e, but there are still one open issue, which are listed below:
· Issue 1: Whether the value of SL HARQ RTT timer is required to be configured explicitly?
· Issue 2: What value(s) can the HARQ RTT timer allowed to be set when HARQ feedback is disabled?
· Issue3: How to start the retransmission timer?
In the following, the above issues will be further discussed one by one.
[bookmark: _Ref78984351]Implicit or explicit  SL HARQ RTT timer length?
In the RAN2#113bis meeting, it was agreed that:
19:	Working assumption: SL HARQ RTT timer can be derived from the retransmission resource timing when the SCI indicates a retransmission resource. FFS whether explicitly configured SL HARQ RTT timer may be still required. If big problem is identified next meeting, we can revisit it.
20:	The value(s) of the SL HARQ RTT Timer, when explicitly configured and not determined via SCI (if agreed to do so), is determined by UE or NW implementation.
In our understanding, the working assumption cannot work in the following cases:
· Case 1:  For mode 2 resource allocation, pre-emption is configured for the resource pool and pre-emption is happened.
· Case 2:  There is no further resource is indicated in the SCI.
For Case 1, in case of pre-emption, it is possible that the re-selected resource may be before the next indicated retransmission resource. In this case, the Rx UE may miss the SCI reception for retransmission if SL HARQ RTT timer is derived from the retransmission resource timing according to the last SCI. Some companies argued that this issue can be solved by introducing the restriction that the re-selected resource must be after the next indicated retransmission resource in the last SCI. But we think it will introduce additional specification effort on the resource reselection, which is not backward compatible with the legacy Rel-16 pre-emption and resource reselection. 
For Case 2, one SCI can only indicate the timing of up to 2 other retransmission resources. If additional retransmissions are needed, it should be further scheduled by network if resource allocation mode 1 is used or further UE resource selection is needed if resource allocation mode 2 is used. Hence, it is obvious that the retransmission occasion cannot be derived from the last received SCI which contains no reserved retransmission resources.
Based on the above analysis, we think the current working assumption cannot work at least for the above two cases. In order to simplify the design, a common solution for HARQ RTT timer maintenance is preferred. It means the sidelink HARQ RTT timer cannot depend on the information in the SCI. 
[bookmark: _Ref60842052][bookmark: _Ref60842100][bookmark: _Ref70087534][bookmark: OLE_LINK2]Proposal 2: For sidelink unicast, an explicit sidelink HARQ RTT timer length should be configured to Rx UE, not determined based on the SCI.
Value(s) of HARQ RTT timer when HARQ feedback is disabled
According to[2], based on the majority view, it is proposed:
	Proposal 10 HARQ RTT is supported for both HARQ enabled and HARQ disabled cases by allowing HARQ RTT timer to be set to different values.  FFS on the specific values that can be used for HARQ disabled case. [11/15]


Most companies agree that HARQ RTT timer is supported for both HARQ enabled and HARQ disabled cases by allowing HARQ RTT timer to be set to different values. How to set the HARQ RTT timer there are four option2 in [2], companies provided their opinions, but it should be discussed more here:
A) A NW configured value
B) A TX UE configured value
C) A value based on information in the SCI (if RAN2 confirms the WA)
D) The value of zero
For option a), it is not feasible for mode 2, and it is Tx UE’s responsibility to decide HARQ FB enabling / disabling. Without knowing the HARQ FB enabling / disabling decision, it is not feasible for network to configure the value.
For option b), in theory, it is work for TX UE to configure the RTT timer’s value, but it will leading to extra spec work to normalize the possible value.
For option c), as it is discussed in clause 2.2.1, it is not feasible.
For option d), although, it may be loss power efficiency in some case, e.g., there is some gap between N/N+1-th resources, but RX UE should be wake up for PSSCH/PSCCH occasion continuously. But it is a conservative scheme and need no more spec effort.
Based on the above analysis, we propose that:
[bookmark: OLE_LINK3]Proposal 3: When HARQ feedback is disabled, the HARQ RTT timer is set to be 0ms.
Start of the Retransmission timer
In NR Uu, retransmission timer is start when HARQ RTT timer expired, if companies agreed that HARQ RTT is supported for both HARQ enabled and HARQ disabled cases by allowing HARQ RTT timer to be set to different values. The Uu scheme for start retransmission timer can be reuse for SL retransmission timer.
[bookmark: OLE_LINK4]Proposal 4: For sidelink unicast, retransmission timer can start after the HARQ RTT timer expiry.
Uu/SL DRX alignment 
In RAN2#114e meeting, the following agreements are made:
	Agreements on alignment between Uu DRX and SL DRX
1:   Alignment of Uu DRX and SL DRX for UE may comprise the full overlapping between Uu DRX and SL DRX in time.
2:  Alignment of Uu DRX and SL DRX for UE may comprise the partial overlapping between Uu DRX and SL DRX in time.
3:  For at least SL RX-UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB. FFS for SL TX-UE.
4:  RAN2 to down-scope alignment of Uu DRX and SL DRX for UEs in RRC IDLE and RRC INACTIVE from Rel-17.
5:  In case of Mode 1 scheduling, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE shall be considered. FFS on how alignment is achieved.


Two issues should be further discussed:
· Issus1: For Tx UE in RRC CONNECTED, how to align the Uu DRX and SL DRX?
· Issue2: In case of Mode 1 sheduling, how to align the Uu DRX of Tx UE and SL DRX of Rx UE?
In the following, the above issues will be further discussed one by one.
[bookmark: _Ref79070165]Alignment of Uu DRX and SL DRX for Tx UE in RRC CONNECTED
In RAN2#114e meeting, according to the DRX configuration, following agreements were made:
Agreements on TX-UE centric or RX-UE centric DRX configuration determination
1: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE.
2:	For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.
2a: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, signaling-1 (Rx->Tx) is carried via a new PC5-RRC message, from Rx-UE to Tx-UE.
2b:	In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, signaling-2 (Tx->Rx) is carried via RRCReconfigurationSidelink, to deliver DRX configuration from Tx-UE to Rx-UE.
3:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may report the information received in signaling-1 (Rx->Tx) to the serving network.
4:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).
5:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Rx-UE is in-coverage and in RRC_CONNECTED state, Rx-UE report the DRX configuration received in signalling-2 (Tx->Rx) to the serving network.
2 signals are defined, which are:
Signal-1(Rx->Tx), which is a new PC5-RRC message and, 
Signal-2(Tx-> Rx) carried via RRC ReconfigurationSidelink.
And Tx UE centric DRX configuration is agreed as baseline. It is natually that Tx UE’s serving gNB’s is responsiable for allignment of Uu DRX and SL DRX for Tx UE. The reference procedure may like:
Step1: Rx UE may send assist information to Tx UE via signaling-1, 
Step2: Tx UE send the assit information to its serving gNB
Step3: gNB make the allignment of Uu DRX and SL DRX and send configuration to Tx UE
Step4: Tx UE send the configuration to Rx UE via signaling-2.
[bookmark: OLE_LINK5]Proposal 5: For Tx UE in RRC CONNECTED, how to align the Uu and SL DRX depends on its serving gNB’s implementation.
Alignment of Uu DRX of Tx UE and SL DRX of Rx UE in case of mode1
Same analysis like clause 2.3.1, it is suitable that Tx UE’s serving gNB is responsiable for the alligmnet of Tx UE’s Uu DRX and Rx UE’s SL DRX. The reference procedure discribed in clause 2.3.1 can be reuse, except step1, Rx UE should send assist information including its SL DRX information to Tx UE via signaling-1.
[bookmark: OLE_LINK6]Proposal 6: In case of mode 1 scheduling, how to align the Uu DRX of Tx UE and SL DRX of Rx UE depends on the TX UE’s serving gNB’s implementation.
DRX MAC CE usage
In the RAN2#113 meeting, it was agreed that:
	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).


Hence, we should further discuss how to use the SL DRX MAC CE for sidelink unicast.  Similar as the Uu DRX, the SL DRX MAC CE can be used for stopping the drx-onDurationTimer and/or the drx-InactivityTimer. This is can be inherited to sidelink unicast.
[bookmark: _Ref67668625][bookmark: OLE_LINK7]Proposal 7: For sidelink unicast, the DRX MAC CE can be used to stop the drx-onDurationTimer and/or the drx-InactivityTimer in order to let the UE fall into asleep.
Conclusion
According to the analysis in section 2, it is proposed:
[bookmark: _GoBack]Proposal 1: If Tx UE is OOC, pre-configuration information which contains the suggested DRX configuration for each PQI/PQI list can be taken into account.
Proposal 2: For sidelink unicast, an explicit sidelink HARQ RTT timer length should be configured to Rx UE, not determined based on the SCI.
Proposal 3: When HARQ feedback is disabled, the HARQ RTT timer is set to be 0ms.
Proposal 4: For sidelink unicast, retransmission timer can start after the HARQ RTT timer expiry.
Proposal 5: For Tx UE in RRC CONNECTED, how to align the Uu and SL DRX depends on its serving gNB’s implementation.
Proposal 6: In case of mode 1 scheduling, how to align the Uu DRX of Tx UE and SL DRX of Rx UE depends on the TX UE’s serving gNB’s implementation.
Proposal 7: For sidelink unicast, the DRX MAC CE can be used to stop the drx-onDurationTimer and/or the drx-InactivityTimer in order to let the UE fall into asleep.
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