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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss some left issues on SL DRX which are not covered by the POST email discussions.
Discussion
DRX configuration for UC
There is one FFS point about the DRX configuration for DCR message as follows:
	[bookmark: _Hlk88037871]Proposal 24: [19/22] The default SL DRX configuration for BC/GC can be used for the DCR message. FFS for UC (at least for the initial message).


The key point for this FFS is whether the default SL DRX configuration can be used for DCR message that is sent in unicast manner. The default SL DRX configuration is used for BC DCR message since:
· The normal per-QoS BC/GC SL DRX configuration is not feasible for BC DCR message since there is no QoS mapped to DCR message;
· The normal per-link UC SL DRX configuration is not feasible for BC DCR message since there is no PC5-RRC link established between the 2 UEs yet.
And for UC DCR, the situation is exactly the same, therefore no need to differentiate DCR message transmitted in UC manner and BC manner regarding SL DRX configuration, i.e. the same default DRX configuration is used for UC DCR and BC DCR message.
[bookmark: _Toc92819614]Apply the same DRX scheme for UC-based DCR message as for BC-based DCR message, i.e., the default SL DRX configuration for BC/GC. 
Then for the PC5-S message after DCR message, whether DRX should be applied or not has not been concluded yet, this issue has been discussed in offline discussion but skipped during online session due to lack of time.
	Proposal 27: RAN2 further discuss that whether SL DRX should be applied for the PC5-S messages which are sent after the DCR message and before SL unicast DRX configuration is applied.


For the applying of DRX for PC5-S/PC5-RRC messages after DCR and before UC DRX configuration, the views are a little different. 
· Firstly, the PC5-S/PC5-RRC messages before UC DRX configuration are bi-directional and consecutive (i.e., not periodical). 
· Then, only default DRX configuration (with common periodicity) can be used which is not flexible.
Therefore, these messages should be exchanged in a non-DRX manner to reduce the signalling latency
[bookmark: _Toc92819615]The PC5-S/PC5-RRC signalling after DCR and before UC DRX configuration is exchanged in a non-DRX manner.
And for the Tx-centric SL DRX configuration, it is agreed that RX UE may include its desired SL DRX configuration in the assistance information which is transmitted to TX UE. But the content of desired SL DRX was left as open.
Firstly, it is agreed that on-duration timer, start offset and cycle are included in the desired SL DRX while for inactivity timer, retransmission timer and RTT timer, the views are different:
· On the one hand, inactivity timer, RTT timer and retransmission timer are related to Tx UE’s traffic pattern, which need to be decided by Tx UE.
· On the other hand, inactivity timer, RTT timer and retransmission timer also have some impact on power saving for Rx UE, Rx UE can have a say on that (to avoid a too-long inactivity / retransmission timer or a too -short RTT timer).
Combining the two, we slightly lean towards the former standpoint, i.e., it is more of a Tx-UE job, considering in general, the inactivity / RTT / Rx-tx timer has less impact to power consumption, compared with on-duration timer and cycle.
[bookmark: _Toc92292915][bookmark: _Toc92371139][bookmark: _Toc92371202][bookmark: _Toc92371246][bookmark: _Toc92819616]Inactivity timer/retransmission timer/RTT timer are not included in the RX UE’s desired SL DRX configuration. 
Besides, w.r.t how to express the desired DRX configuration, e.g., a single value or multiple values, the latter one seems a more feasible solution in order to reach consensus between Tx UE and Rx UE more quickly. Compared with using combinations of SL DRX configurations, using the value range to express desired SL DRX configuration can avoid further issues on signalling overhead.
[bookmark: _Toc92819617]For on-duration timer length and cycle value, value range (e.g., the minimum value and the maximum value for a parameter) can be used to express the desired SL DRX configuration.
Finally, for the rejection of SL DRX configuration from Rx UE, we think RRCReconfigurationCompleteSidelink message should be used with introducing a reject indication. Since not only the DRX configuration but also other SL configurations are included in the RRCReconfigurationSidelink, if the Rx UE reply RRCReconfigurationFailureSidelink means it reject all the other configurations as well. Furthermore, the RRCReconfigurationFailureSidelink message was used to trigger SUI report, which is not expected for DRX case either. 
When the rejection (via RRCReconfigurationCompleteSidelink) is received by the Tx UE, it considers all the other configurations except for SL DRX configuration has been applied by Rx UE and will reconfigure SL DRX to Rx UE.
[bookmark: _Toc85104281][bookmark: _Toc85796460][bookmark: _Toc92819618]Use RRCReconfigurationCompleteSidelink message to indicate the SL DRX rejection from Rx UE.
UE capability on DRX
RAN2 may focus on the UE capability issue for DRX issue only, and leave the partial sensing and resource selection enhancement issue to RAN1.
Capability via PC5-RRC
On PC5-RRC, considering the Tx profile is used to indicate whether a traffic should be transmitted via DTX manner, 
· On the one hand, it seems infeasible for a UE who is interested in R17 service to be incapable to send the R17 traffic in non-DTX manner.
· On the other hand, regardless whether Rx UE supports DRX or not, it would not miss the DTX-based traffic. E.g., one may consider V-UE who has to support DTX since it may send V2P traffic, but it does not have to support DRX since it does not have concern on power efficiency.
[bookmark: _Ref85534041][bookmark: _Toc92819619]For R17 SL Broadcast and Groupcast, support DTX as conditionally mandatory per-UE capability without capability bit in PC5-RRC, and FFS whether to define DRX capability as mandatory or optional per-UE capability without capability bit in PC5-RRC. 
For unicast, following the same logic for B/G-cast, the delivery of DCR message has to rely on mandatory capability, since it happens before capability delivery. 
[bookmark: _Toc92819620]For R17 SL unicast, for the capability of DCR message delivery, follow the same conclude for broadcast and groupcast.
For unicast, for the data transmission, logically, both Tx and Rx UE can be optionally able to support DTX and DRX, i.e., no need to mandate them. Similar to DRX cycle capability in Uu interface, there is no need for FR1-FR2 or FDD-TDD differentiation.
[bookmark: _Toc85535668][bookmark: _Toc85619698][bookmark: _Toc85619728][bookmark: _Toc85619758][bookmark: _Toc85619791][bookmark: _Toc85619834][bookmark: _Toc85619887][bookmark: _Toc85731916][bookmark: _Toc85731975][bookmark: _Toc85535669][bookmark: _Toc85619699][bookmark: _Toc85619729][bookmark: _Toc85619759][bookmark: _Toc85619792][bookmark: _Toc85619835][bookmark: _Toc85619888][bookmark: _Toc85731917][bookmark: _Toc85731976][bookmark: _Ref85533986][bookmark: _Toc92819621]For R17 SL unicast, define DTX/DRX capability for SL unicast data transmission as optional per-UE capability with capability bits in PC5-RRC, with no FR1-FR2 or FDD-TDD differentiation. FFS whether separate capability is needed for DTX and DRX.
Capability via Uu-RRC
On Uu-RRC, 
· For U-cast, the signalling is needed.
· For B/G-cast, considering DRX are configured mainly via SIB, there seems no need to introduce DRX capability bit in Uu-RRC for GC and BC. However, considering the GC/BC DRX may be delivered to UE via RRCReconfiguration during HO procedure, the related capability seems beneficial (so that we can stick to the design principle that the dedicated-RRC signalling has to comply with UE capability)
[bookmark: _Toc92819622]For R17 SL unicast, define DTX/DRX capability for SL unicast data transmission as optional per-UE capability with capability bits in Uu-RRC. Follow the conclusion in Proposal 7 above on whether to define separate capability bit for DTX and DRX.
[bookmark: _Toc92819623]For R17 SL broadcast and groupcast, if Proposal 9 concludes that DRX capability being optional, define per-UE DRX capability bit for SL broadcast and groupcast in Uu-RRC. FFS whether to define separate capability bit for broadcast and groupcast. FFS whether to define capability bit for DTX in Uu-RRC.
Furthermore, due to the newly introduced RTT and Re-tx timer which is used for the monitoring of PDCCH carrying SL re-transmission grant, related capability may be needed.
[bookmark: _Toc92819624]For R17 SL, RAN2 discuss whether to define capability of SL-related RTT timer and Re-transmission timer for PDCCH monitoring as conditionally mandatory or optional per-UE capability with capability bit. with no FR1-FR2 or FDD-TDD differentiation.
Other Misc. Issues
Misc-Issue 1: Resource (re)selection trigger
For mode 2, the left issue is that the additional resource (re)selection trigger has been discussed in last RAN2 meeting with the following options.
	[Proposal 8] RAN2 to choose among below options for triggering resource (re)selection: 
Option 1: If the current reserved resources do not fall into the SL DRX active time of any destination. (10/18)
Option 2: If there is no SL grant in the SL DRX active time of the destination that has data to be sent. (13/18)
Option 3: If the MAC layer cannot find resources in the reported set of resources to be aligned with the active time of any desired Destination.(6/18)
Option 4: No trigger needed. (3/18)


As replied in the offline discussion, we don’t think the revision on resource reselection trigger due to DRX is needed. The concerned situation will not happen considering we have already spent the effort on restricting the selected resource to match DRX as much as possible, i.e., MAC layer provides active time to PHY layer, and PHY layer ensures the minimum number of resources located in active time.
[bookmark: _Toc92819593]The concerned situation (reserved resource is out of current and future DRX active time) should not happen thanks to the effort on restricting the selected resource to match DRX pattern as much as possible.
[bookmark: _Toc92819625]No additional trigger on resource (re)selection due to SL DRX is needed.
Misc-Issue 2: DRX command MAC-CE @ Mode-1
For mode 1, the left issue is that it is agreed SL DRX command MAC CE is supported in unicast, and Rx UE will stop the inactivity timer and on-duration timer for the corresponding link when the command MAC CE is received. One left issue on SL DRX command MAC CE is that in mode 1 resource allocation, gNB should be aware of the sending of SL DRX command MAC CE since gNB need to follow the active time of the Rx UE in order to allocate SL resource properly.
[bookmark: _Toc92819594]In mode 1 resource allocation, gNB should be aware of the usage of SL DRX command MAC CE.
There are 3 options, 1) gNB takes in charge of sending SL DRX command MAC CE, 2) Tx UE determines on sending SL DRX command MAC CE by itself and then reports this to gNB, 3) do not apply DRX command CE for mode-1 at all.
[bookmark: _Toc92371257][bookmark: _Toc92819626][bookmark: _Toc92371258]RAN2 to discuss the following options on SL DRX command MAC CE in mode-1: 1) gNB takes in charge of sending SL DRX command MAC CE; 2) Tx UE determines on sending SL DRX command MAC CE by itself and reports this to gNB, and 3) do not use SL DRX command MAC CE in mode-1.
Misc-Issue 3: RTT timer @ FB-disabled case
For RTT timer, there are 2 left issues from last RAN2 meeting:
	(modified) [11/16 Proposal 11] When HARQ feedback is disabled, either zero value or non-zero value can be configured for the HARQ RTT timer if the resource assignment information is not present. FFS on details of configuration.
Editor’s Note: FFS when the sl-drx-HARQ-RTT-Timer is started.
(added) [11/15 Proposal 12] If the value of the SL HARQ RTT timer can be derived when SL HARQ feedback is disabled, the value is the time gap between a start point and a stop point. FFS the first slot after the end of last PSSCH resource scheduled through SCI as the start point. FFS the start of the first reserved retransmission resource as the stop point.


For the first issue, considering now the running-CR is implemented in a way that the DRX configuration is set independent from the resource pool configuration, it is straightforward to set a single value which can be either zero or non-zero value. E.g.,
SL-DRX-GC-Generic-r17   ::=                 SEQUENCE {
    sl-DRX-GC-HARQ-RTT-Timer-FB-Disabled                    ENUMERATED (ms0, ms2, ms4, ms8),
So there is no need to further debate this issue, and one just rely on the stage-3 CR to conclude on this issue.
One side-problem from this is whether a separate configuration for RTT / Re-transmission timer length is needed for resource pool with and without PSFCH being configured, limited to FB disabled case. Considering that there is no PSFCH, there is no need to considering the minimum gap between PSSCH transmissions, as captured in MAC spec
5>	randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources and that a retransmission resource can be indicated by the time resource assignment of a prior SCI according to clause 8.3.1.1 of TS 38.212 [9];
I.e., logically, the RTT timer can be always set as zero-value for resource pool without PSFCH resource, while set as non-zero value for resource pool with PSFCH resource.
[bookmark: _Toc92819627]Allow different RTT timer setting for 1) resource pool with PSFCH and FB enabled case, 2) resource pool with PSFCH and FB disabled case, and 3) resource pool without PSFCH.
Then for the second issue, RAN2 has not yet discussed when the Rx UE starts the sl-drx-HARQ-RTT-Timer in the HARQ feedback disabled case. 
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.
And the following options have been discussed in the offline discussion of the open issue from MAC Running CR:
· Option a) started at the first slot after the end of last PSSCH resource scheduled through SCI
· Option b) started at the first slot after the first slot of SCI reception
For these 2 options, option b) is more reasonable since resource reselection may happen between the resources scheduled by the SCI.
And the same logic is valid for third left issue, i.e. for HARQ FB disabled case, when the value of RTT timer us derived from SCI, the start point of the RTT timer should be the first slot after SCI reception since resource reselection can always happen.
[bookmark: _Toc92819628]When HARQ FB is disabled, for both cases of configured RTT timer and RTT timer being derived from SCI, RTT timer is started upon the first slot after SCI reception.
For the stop point of RTT timer when the value of RTT timer us derived from SCI, it is straight forward that the start of the first reserved retransmission resource should be the stop point.
[bookmark: _Toc92819629]When HARQ FB is disabled, for the case of RTT timer being derived from SCI, RTT timer is stopped upon the first reserved retransmission resource.
Misc-Issue 4: Inactivity timer @ GC case
For the inactivity timer in GC, the following agreement is made in last RAN2 meeting:
	For groupcast, the TX UE restarts its timer corresponding to inactivity timer for the L2 destination ID (used for determining the allowable transmission time) upon reception of new data with the same destination ID.


This agreement results that for G-cast, a delivery from UE-A to UE-B can
· Not only (re)start inactivity timer for the direction of UE-A as Tx and UE-B as Rx;
· But also (re)start inactivity timer for the direction of UE-B as Tx and UE-A as Rx
That means an active time for transmission will be triggered by a reception, and vice versa, which cause a problem to mode-1 scheduling since network is not aware of the status of reception and will not know the inactivity timer has been started, so will assume the UE still cannot perform transmission, i.e. no SL grant will be provided even if the UE is active for transmission. And this problem cannot be solved even if one claim the gNB has ideal / perfect known about which destination and which LCH Tx UE select when performing LCP. 
Therefore, RAN2 need to discuss how to solve the above problem.
[bookmark: _Toc92819630]RAN2 discuss how for network to perform mode-1 scheduling for SL GC considering inactivity timer for transmission (i.e., inactivity timer for UE-A => UE-B direction) can be (re)started upon reception of new data with the same destination ID (i.e., due to new data of UE-B => UE-A direction).
Misc-Issue 5: Necessity of R17 specific resource pool
Based on the agreement from last R2 meeting
For GC/BC only communication, a Rel-17 RX UE determines SL DRX is used if all service types/L2 ids of interest have an associated TX profile corresponding to support of SL DRX. A Rel-17 RX UE enables SL DRX operation for a service type/L2 id with the associated TX profile.
One issue to clarify is whether the R17 UE cannot benefit from power saving as long as it is interested in any R16 Tx Profile related traffic.
In case a R17 specific pool is introduced (one reason for this could be due to partial-sensing/random-selection, which may require a R17 resource pool to prevent the usage of full-sensing by legacy UEs), the next step is to figure out the R17 UE behaviour w.r.t the legacy pool and the newly introduced pool, E.g.,
· It seems not preferred to limited the DTX/DRX based message delivery to specific pools if PHY slots are used for DRX timer/length calculation, i.e., it should work in a pool-agnostic manner
· It seems coupled with UE capability conclusion, i.e., whether there is optional UE capability for SL-DRX in R17, and if yes, for which cast-type, and whether separate capability for Tx and Rx side
· It also coupled with how RAN2 concluded on the Tx profile applicability to U-cast, and how the DRX scheme work before capability delivery for U-cast.
So logically, this issue can only be considered after related aspects being concluded.
[bookmark: _Toc92819631]For the necessity of R17 specific resource pool for DRX reason, RAN2 can discuss after conclusion of UE capability and DRX scheme design for unicast PC5-S/-RRC message exchange.
Conclusion
We have the following observations:
Observation 1	The concerned situation (reserved resource is out of current and future DRX active time) should not happen thanks to the effort on restricting the selected resource to match DRX pattern as much as possible.
Observation 2	In mode 1 resource allocation, gNB should be aware of the usage of SL DRX command MAC CE.

We have the following proposals:
Proposal 1	Apply the same DRX scheme for UC-based DCR message as for BC-based DCR message, i.e., the default SL DRX configuration for BC/GC.
Proposal 2	The PC5-S/PC5-RRC signalling after DCR and before UC DRX configuration is exchanged in a non-DRX manner.
Proposal 3	Inactivity timer/retransmission timer/RTT timer are not included in the RX UE’s desired SL DRX configuration.
Proposal 4	For on-duration timer length and cycle value, value range (e.g., the minimum value and the maximum value for a parameter) can be used to express the desired SL DRX configuration.
Proposal 5	Use RRCReconfigurationCompleteSidelink message to indicate the SL DRX rejection from Rx UE.
Proposal 6	For R17 SL Broadcast and Groupcast, support DTX as conditionally mandatory per-UE capability without capability bit in PC5-RRC, and FFS whether to define DRX capability as mandatory or optional per-UE capability without capability bit in PC5-RRC.
Proposal 7	For R17 SL unicast, for the capability of DCR message delivery, follow the same conclude for broadcast and groupcast.
Proposal 8	For R17 SL unicast, define DTX/DRX capability for SL unicast data transmission as optional per-UE capability with capability bits in PC5-RRC, with no FR1-FR2 or FDD-TDD differentiation. FFS whether separate capability is needed for DTX and DRX.
Proposal 9	For R17 SL unicast, define DTX/DRX capability for SL unicast data transmission as optional per-UE capability with capability bits in Uu-RRC. Follow the conclusion in Proposal 7 above on whether to define separate capability bit for DTX and DRX.
Proposal 10	For R17 SL broadcast and groupcast, if Proposal 9 concludes that DRX capability being optional, define per-UE DRX capability bit for SL broadcast and groupcast in Uu-RRC. FFS whether to define separate capability bit for broadcast and groupcast. FFS whether to define capability bit for DTX in Uu-RRC.
Proposal 11	For R17 SL, RAN2 discuss whether to define capability of SL-related RTT timer and Re-transmission timer for PDCCH monitoring as conditionally mandatory or optional per-UE capability with capability bit. with no FR1-FR2 or FDD-TDD differentiation.
Proposal 12	No additional trigger on resource (re)selection due to SL DRX is needed.
Proposal 13	RAN2 to discuss the following options on SL DRX command MAC CE in mode-1: 1) gNB takes in charge of sending SL DRX command MAC CE; 2) Tx UE determines on sending SL DRX command MAC CE by itself and reports this to gNB, and 3) do not use SL DRX command MAC CE in mode-1.
Proposal 14	Allow different RTT timer setting for 1) resource pool with PSFCH and FB enabled case, 2) resource pool with PSFCH and FB disabled case, and 3) resource pool without PSFCH.
Proposal 15	When HARQ FB is disabled, for both cases of configured RTT timer and RTT timer being derived from SCI, RTT timer is started upon the first slot after SCI reception.
Proposal 16	When HARQ FB is disabled, for the case of RTT timer being derived from SCI, RTT timer is stopped upon the first reserved retransmission resource.
Proposal 17	RAN2 discuss how for network to perform mode-1 scheduling for SL GC considering inactivity timer for transmission (i.e., inactivity timer for UE-A => UE-B direction) can be (re)started upon reception of new data with the same destination ID (i.e., due to new data of UE-B => UE-A direction).
Proposal 18	For the necessity of R17 specific resource pool for DRX reason, RAN2 can discuss after conclusion of UE capability and DRX scheme design for unicast PC5-S/-RRC message exchange.
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