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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN2#113bis meeting, many email discussions were organized, but were not treated due to lack of time. In this contribution, we only focus on the leftover issues which were not covered by email discussion summary or have been covered by email discussion summary but without consistent understanding. The leftover issues are listed below:
Regarding to the sidelink DRX configuration:
· Issue 1: For the Tx-centric DRX configuration, whether the signaling from Rx UE to Tx UE is mandatory for determining the Tx-centric DRX configuration and how to design this signaling?
· Issue 2: When the Tx UE is in OOC, whether new pre-configuration information is needed for determining the Tx-centric DRX configuration?
· Issue 3: When the Tx UE is in RRC_CONNECTED, how the Tx UE determines the Tx-centric DRX configuration?
Regarding to the sidelink DRX timer maintenance:
· Issue 1: For unicast, whether the MAC layer can stop the inactivity timer if the destination L2 ID contained in the MAC subheader is not match with UE interest?
· Issue 2: Whether the value of SL HARQ RTT timer is required to be configured explicitly?
· Issue 3: Whether HARQ RTT timer should be supported in case of HARQ disabled case? If there is no HARQ RTT timer, whether to start the inactivity timer?
Alignment between Uu/SL DRX:
· Issue 1: How to align the Uu/sidelink DRX configuration for RRC_CONNECTED UE?
· Issue 2: Whether it is necessary to align the Uu/sidelink DRX configuration for IDLE/INACTIVE UE?
Others:
· Issue 1: How to use the sidelink DRX MAC CE?
Discussion
Leftover issues for sidelink DRX configuration
Regarding to the sidelink DRX configuration, the leftover issues are listed below:
· Issue 1: For the Tx-centric DRX configuration, whether the signaling from Rx UE to Tx UE is mandatory for determining the Tx-centric DRX configuration and how to design this signaling?
· Issue 2: When the Tx UE is in OOC, whether pre-configuration information is needed for determining the Tx-centric DRX configuration?
· Issue 3: When the Tx UE is in RRC_CONNECTED, how the Tx UE determines the Tx-centric DRX configuration?
In the following, the above three issues will be analyzed one by one.
Signaling from Rx UE to Tx UE for determing the Tx-centic DRX configuration
Regarding to the sidelink DRX configuration for sidelink unicast, according to [1], based on the majority view, the following proposals were reached:
	Proposal 1   [19/21] 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. [9/21] FFS on whether signalling-2 only procedure is also supported.
Proposal 2   [16/21] 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.
Proposal 3   [16/21] 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.


According to the above proposals, majority agrees the Tx UE centric DRX configuration can be adopted for sidelink unicast, but it is still FFS whether the signaling from Rx UE to Tx UE is mandatory or not.
[bookmark: _Ref65508622]In our understanding, this signaling from Rx UE to Tx UE should be optional at least for certain scenario, e.g., for V2X scenario. For V2X scenario, power saving is not essential for vehicle and only P-UE needs power saving, in addition, P-UE only performs sidelink transmission, no reception. That is to say the SL DRX may be used only for the direction from P-UE to vehicle. In this case, the vehicle UE does not need to send the signaling from Rx UE to Tx UE if it is always in Active Time.
[bookmark: _Ref70087512]Proposal 1: For sidelink unicast, before the Tx UE determining the DRX configuration used for the direction from Tx UE to Rx UE, the assist information from Rx UE to Tx UE is optional.
If the assist information from Rx UE to Tx UE is sent, according to the Proposal 2 of [2], a new PC5-RRC message should be introduced. Considering this PC5-RRC signalling is a kind of assistant information, hence, one new PC5-RRC message, UEAssistanceInformationSidelink, can be introduced.
[bookmark: _Ref70087515]Proposal 2: One new PC5-RRC message, UEAssistanceInformationSidelink, can be introduced to carry the assist information from Rx UE to Tx UE which is used for determining the Tx-centric DRX configuration.
Furthermore, the detailed contents of the new PC5-RRC message should also be considered. Since there may be multiple PC5-S connections for the Rx UE and different DRX configuration may be used for different PC5-S connection, it had better let the Tx UE aware these DRX configurations used by the Rx UE. But if all these DRX configurations are informed to Tx UE through PC5-RRC, it will increase the PC5-RRC signalling overhead. In order to reduce the PC5-RRC signalling overhead, only one suggested DRX configuration can be provided to Tx UE by Rx UE. How to determine the suggested DRX configuration can be left to Rx UE implementation by considering the current Uu DRX configuration, PC5 DRX configurations of different PC5-S connections and etc.
[bookmark: _Ref70087518]Proposal 3: Only one set of suggested DRX configuration can be included in PC5-RRC signalling sent from Rx UE to Tx UE.
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 also 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.
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 [2], 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]Proposal 4: If Tx UE is OOC, when it determining the Tx-centric DRX configuration, pre-configuration information which contains the suggested DRX configuration for each PQI/PQI list can be taken into account.
Determination of  the Tx-centric DRX configuration for RRC_CONNECTED UE
According to [1], based on the majority view, it is proposed:
	Proposal 7	[17/21] 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, RAN2 discuss Tx-UE obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).


During the discussion of email [2], there are four options:
· Option-A: Decided by UE implementation without relying dedicated RRC or SIB;
· Option-B: Decided by UE implementation taking into account of input from SIB;
· Option-C: Decided by UE implementation taking into account of input from dedicated RRC;
· Option-D: Decided by serving cell of the UE;
According to the rapporteur’s summary, clear majority (17/21) support option-C, and there are minority view on option-A (1/21), option-B (5/21) and option-D (3/21, rapporteur understand “serving cell of the UE” is not orthogonal to option-B and option-C though). But in our understanding, if the Tx UE is in RRC_CONNECTED state, similar as the legacy configuration, the sidelink DRX configuration should also be totally configured by its serving gNB. No further Tx UE implementation is needed.
[bookmark: _Ref70004303][bookmark: _Ref70004298]Proposal 5: If Tx UE is in RRC_CONNECTED state, the Tx-centric DRX configuration is configured by its serving gNB via dedicated signalling.
Sidelink DRX timer maintainence
Regarding to the sidelink DRX timer maintenance, many agreements were reached in RAN2#113bis, but there are still some open issues, which are listed below:
· Issue 1: For sidelink unicast, whether the MAC layer can stop the inactivity timer if the destination L2 ID contained in the MAC subheader does not match with the UE interest?
· Issue 2: Whether the value of SL HARQ RTT timer is required to be configured explicitly?
· Issue 3: Whether HARQ RTT timer should be supported in case of HARQ disabled case? If there is no HARQ RTT timer, whether to start the inactivity timer?
In the following, we will further discuss these issues one by one.
Inactivity timer handling in case of the L2 ID in MAC subheader is not match
In the RAN2#113bis meeting, it was agreed that:
10:	For unicast, the RX UE (re)starts the inactivity timer based on information in SCI (SCI1+SCI2).  FFS if the MAC layer can stop the inactivity timer. 
According to the above agreements, if the L2 ID in MAC subheader is not match with the L2 ID which the UE is interested, how to handle the inactivity timer should be further discussed. Two cases should be considered:
· Case 1:  Before receiving the SCI, there is no inactivity timer is running;
· Case 2:  Before receiving the SCI, there is already a running inactivity timer.
For Case 1, if the inactivity timer is stopped, the inactivity timer running state in Tx UE and Rx UE can be aligned. If the inactivity timer is not stopped, the active time of Rx UE is extended while the active time of Tx UE is not extended, and the only problem is that it will consume more power for Rx UE. 
For Case 2, considering one UE can only have one running inactivity timer, upon receiving the SCI, if the inactivity timer is running, the Rx UE should restart it. If the L2 ID is not match, no matter the inactivity timer is stopped or not, it will always lead to the misalignment on running state of the inactivity timer between Tx and Rx UE, as shown in the following Figure-1 and Figure-2. 
· In Figure-1, similar as the analysis in Case 1, if the inactivity timer is not stopped, the active time of Rx UE is extended while the active time of Tx UE is not extended, and the only problem is that it will consume more power for Rx UE. 
· In Figure-2, if the inactivity timer is restarted upon SCI reception and stopped due to mismatched L2 ID, it may result the active time of Tx UE is longer than the Rx UE. In the misaligned period, the Tx UE thinks the Rx UE is in active time and it may schedule sidelink data transmission, but the Rx UE is sleep, hence it may result data loss, which may impact the UE’s experience seriously.



Figure-1: Inactivity timer is not stopped if L2 ID is not match



Figure-2: Inactivity timer is stopped if L2 ID is not match
Based on the above analysis, if inactivity timer is stopped when L2 ID is not match, it may cause data loss as described above. Considering L1 ID contains the 16 least significant bits of the destination ID, the probability of mismatch is low, and there is no much problem if inactivity timer is not stopped, hence it is suggest to not stop the inactivity timer.
[bookmark: _Ref70087531][bookmark: _Ref71279515]Proposal 6: For sidelink unicast, the inactivity timer is not stopped when the L2 ID is not match.
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_LINK3][bookmark: OLE_LINK4]Proposal 7: For sidelink unicast, an explicit sidelink HARQ RTT timer length should be configured to Rx UE, not determined based on the SCI.
Necessity of HARQ RTT timer in case of HARQ FB is disabled
In the RAN2#113bis meeting, it was agreed that:
21:	For unicast, sidelink retransmission timer can be supported for at least some cases of HARQ disabled transmissions. FFS whether HARQ RTT is supported or not.
If sidelink HARQ feedback is disabled, there are two methods to handle the HARQ RTT timer:
· Option 1: The sidelink HARQ RTT timer is not maintained;
· Option 2: The sidelink HARQ RTT timer is still maintained.
For Option 1, if the sidelink HARQ RTT timer is not maintained, in order to extend the active time for retransmission, sidelink retransmission timer should be maintained. How to start the sidelink retransmission timer can be further discussed. Two options can be considered:
· Option 1.1: Rx UE can start the sidelink retransmission timer after 2nd-stage SCI is received.
· Option 1.2: Rx UE can start the sidelink retransmission timer after 2nd-stage SCI is received plus a a minimum gap. E.g., the minimum gap length can be determined based on the minimum time gap between any two selected resources.
For Option 2, the sidelink retransmission timer maintenance is same as the sidelink HARQ feedback is enabled, e.g., start it upon the sidelink HARQ RTT timer expires. But it should further discuss when to start the sidelink HARQ RTT timer and whether its timer length should be different from the case when sidelink HARQ feedback is disabled. The possible option is to start the HARQ RTT timer after 2nd-stage SCI is received, and its timer length can be set to 0.
Compared with Option 2, Option 1 is easier for understanding. It is slightly preferred. If Option 1 is adopted, regarding to the start of the sidelink retransmission timer, Option 1.1 can be adopted since it does not need to introduce the addition minimum gap.
[bookmark: _Ref60842056][bookmark: _Ref60842106][bookmark: _Ref70087537]Proposal 8: For sidelink unicast, if HARQ FB is disabled, HARQ RTT timer is not used.
Proposal 9: For sidelink unicast, if HARQ FB is disabled, retransmission timer can start after the 2nd-stage SCI is received.
Uu/SL DRX alignment
Regarding to the Uu/SL DRX alignment, the following agreements were reached in the last RAN2 meeting:
Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for unicast is supported. FFS on how alignment is achieved.
3:	Alignment of Uu DRX and SL DRX for UE in RRC CONNECTED shall be a baseline.
4:	The alignment of Uu DRX and SL DRX of the same UE shall be considered.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]The following leftover issues should be further addressed:
· Issue 1: How to align the Uu/sidelink DRX configuration for RRC_CONNECTED UE?
· Issue 2: Whether it is necessary to align the Uu/sidelink DRX configuration for IDLE/INACTIVE UE?
Uu/SL DRX alignment for RRC_CONNECTED UE
For RRC_CONNECTED UE, as proposed in Proposal 5, the sidelink DRX configuration should be configured by its serving gNB. That is to say, for one UE, both the Uu DRX and sidelink DRX are configured by the serving gNB. Hence how to coordinate the Uu DRX and the Sidelink DRX can be left to gNB implementation. When gNB configures the sidelink DRX configuration for Tx UE, it can take the following factors into account:
· The active time alignment between Uu DRX and sidelink DRX; 
· The active time alignment between the different directions of one PC5-S connection;
· The active time alignment between the different PC5-S connections of the same UE.
[bookmark: _Ref70087540]Proposal 10: If Tx UE is in RRC_CONNECTED state, the Uu/SL alignment can be left to network implementation.
Uu/SL DRX alignment for RRC_IDLE/RRC_INACTIVE UE
For RRC_IDLE and RRC_INACTIVE UE, the Uu DRX is only used for paging reception. There seems no strong motivation to align the Uu IDLE/INACTIVE DRX pattern with the sidelink DRX pattern. Even if it needs to be aligned, it can also depend on Tx UE implementation. 
[bookmark: _Ref70087543]Proposal 11: If Tx UE is in RRC_IDLE or RRC_INACTIVE state, whether the Uu/SL DRX alignment is performed can be left to Tx UE implementation.
DRX MAC CE usage
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]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]Proposal 12: 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:
Proposal 1: For sidelink unicast, before the Tx UE determining the DRX configuration used for the direction from Tx UE to Rx UE, the assist information from Rx UE to Tx UE is optional.
Proposal 2: One new PC5-RRC message, UEAssistanceInformationSidelink, can be introduced to carry the assist information from Rx UE to Tx UE which is used for determining the Tx-centric DRX configuration.
Proposal 3: Only one set of suggested DRX configuration can be included in PC5-RRC signalling sent from Rx UE to Tx UE.
Proposal 4: If Tx UE is OOC, when it determining the Tx-centric DRX configuration, pre-configuration information which contains the suggested DRX configuration for each PQI/PQI list can be taken into account.
Proposal 5: If Tx UE is in RRC_CONNECTED state, the Tx-centric DRX configuration is configured by its serving gNB via dedicated signalling.
Proposal 6: For sidelink unicast, the inactivity timer is not stopped when the L2 ID is not match.
Proposal 7: For sidelink unicast, an explicit sidelink HARQ RTT timer length should be configured to Rx UE, not determined based on the SCI.
Proposal 8: For sidelink unicast, if HARQ FB is disabled, HARQ RTT timer is not used.
Proposal 9: For sidelink unicast, if HARQ FB is disabled, retransmission timer can start after the 2nd-stage SCI is received.
Proposal 10: If Tx UE is in RRC_CONNECTED state, the Uu/SL alignment can be left to network implementation.
Proposal 11: If Tx UE is in RRC_IDLE or RRC_INACTIVE state, whether the Uu/SL DRX alignment is performed can be left to Tx UE implementation.
Proposal 12: 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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