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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the left issues on sidelink DRX mechanism and granularity.
[bookmark: _Toc67496823][bookmark: _Toc67496825][bookmark: _Toc67493708][bookmark: _Toc67496836][bookmark: _Toc67493709][bookmark: _Toc67496837]Mechanism for DRX timer(s)
Other issues are the granularity for sidelink DRX and the specific timer(s) design, for which RAN2#113 agreement is as follows
3:	Short DRX cycle is not introduced for SL unicast, groupcast and broadcast in Rel-17.
5a:	At least, On-duration timer and Inactivity timer are supported in SL unicast.
5b: 	HARQ RTT is supported in SL unicast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
6a: 	At least, on-duration timer is supported for SL groupcast. FFS for the need and detailed condition when inactivity timer is supported.
6b: 	HARQ RTT is supported in SL groupcast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
7: 	At least, on-duration timer is supported for SL broadcast.
8: 	SL DRX Command MAC CE is introduced for SL DRX operation in unicast. FFS on the need of groupcast. FFS on the detailed UE behaviour (including relation to inactivity timer).
1: 	Timer-based SL DRX is also applied to SL groupcast/broadcast.
And granularity for each configuration, for which RAN2#113 agreement is as follows
2:	For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
1: 	RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
2:	RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.
Long DRX cycle, on-duration timer length and DRX offset
According to the RAN2#113e agreement
6a: At least, on-duration timer is supported for SL groupcast. 
7: 	At least, on-duration timer is supported for SL broadcast.
5a:	At least, On-duration timer and Inactivity timer are supported in SL unicast.
Obviously, since on-duration timer is supported, the related mechanisms like long DRX cycle, and DRX offset needs to be supported as well.
Proposal 1 [bookmark: _Toc65073776][bookmark: _Toc68250490]For SL Broadcast, Groupcast and Unicast, support long DRX cycle and offset.
Inactivity timer
According to the RAN2#113e agreement
6a: At least, on-duration timer is supported for SL groupcast. FFS for the need and detailed condition when inactivity timer is supported.
5a:	At least, On-duration timer and Inactivity timer are supported in SL unicast.
Firstly, regardless of whether inactivity timer applies to groupcast or not, there is a general issue - how to define the condition to (re)start inactivity timer, i.e., whether L2 ID in MAC subheader has to be considered or not:
· In Uu-DRX, UE can judge whether the grant is for its own directly by RNTI, which is fully carried by DCI.
· But in SL-DRX, the L2 ID is partially carried in SCI, and partially carried in PSSCH, i.e., MAC header

         
Figure 1 SL-SCH MAC subheader
So one unclear point is whether the timer is started based on
1. PHY ID in SCI only;
2. PHY ID and MAC ID in MAC header jointly;
The pros/cons are as follows:
· If solution-1 is adopted, the UE may start inactivity timer unnecessarily, i.e., lead to power waste;
· If solution-2 is adopted, before starting inactivity timer, one has to consider the latency due to data channel decoding, i.e., HARQ retransmission and PSSCH decoding plus MAC subheader reading;
[bookmark: _Toc61348167][bookmark: _Toc65072897][bookmark: _Toc68250481]If use L1 ID in SCI to start inactivity timer, it would lead to power waste, but if use L1 ID in SCI and L2 ID in MAC-header jointly, Tx/Rx-UE has to take into account of additional latency due to HARQ retransmission and PSSCH decoding.
[bookmark: _Toc61348162]From our perspective, if solution-2 is adopted, solution candidates are as follows
1) For FB enabled case, to solve the latency above, one can rely on he PSFCH feedback, i.e., if ACK is received, TX-UE can judge that the HARQ (re)transmission has been done successfully, and since MAC subheader processing time at MAC layer is much less than PSSCH decoding time at PHY layer, RX-UE should be ready to (re)start inactivity timer when sending PSFCH.
2) While for FB disabled case, even though the time for PSSCH decoding plus MAC subheader reading can be bounded by UE processing capability, the time for HARQ retransmission is environment-dependent, and thus cannot be pre-judged. So either we leave this to UE implementation, or to prevent inactivity timer (re)start for FB disabled case.
Proposal 2 [bookmark: _Toc65073777][bookmark: _Toc68250491]RAN2 discuss whether to base on ID in SCI only, or with ID in SCI/MAC-subheader jointly to (re)start inactivity timer.
Proposal 3 [bookmark: _Toc65073778][bookmark: _Toc68250492]For SL unicast, if RAN2 decide to (re)start inactivity timer based on ID in SCI/MAC-subheader jointly, for FB enabled case, (re)start inactivity timer upon ACK transmission/reception via PSFCH.
Proposal 4 [bookmark: _Toc65073779][bookmark: _Toc68250493]For SL unicast, if RAN2 decide to (re)start inactivity timer based on ID in SCI/MAC-subheader jointly, for FB disabled case, either up to UE implementation to (re)start inactivity timer or not (re)start inactivity timer at all.
Or if solution-1 is adopted, RAN2 has to stop power waste after decoded MAC PDU shows the data is not from the intended transmitter or not for the correct receiver.
Proposal 5 [bookmark: _Toc68250494]For SL unicast, if RAN2 decide to (re)start inactivity timer based on ID is SCI only, RAN2 discuss scheme to stop inactivity timer when the MAC PDU is decoded as not from the correct Tx UE or not to the Rx UE itself.
After solving the issue above, the next issue is whether one can apply inactivity timer to group-cast case.
· In Uu, for SC-PTM, the PHY parameter (Tx power, MCS level and etc.) can be set in a conservative manner in order there is no coverage hole in the SC-PTM network, so that no need to worry about UEs out of coverage;
· For PC5, however, it is a distributed network where movement of Tx-UE and Rx-UE is not predicable, even a conservative PHY parameter setting cannot secure the reachability of RX-UE;
In order to ensure the reachability of Rx-UE, firstly, we need to limit to the latter one of the two group types
· the “group” is connectionless
· the “group” is connection-oriented
Although the two types above is not visible by AS layer directly, it is somehow reflected by feedback scheme selection by Tx-UE as follows
   6>	if both a group size and a member ID are provided by upper layers and the group size is not greater than the number of candidate PSFCH resources associated with this sidelink grant:
7>	select either positive-negative acknowledgement or negative-only acknowledgement.
NOTE 4:	Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation.
   6>	else:
7>	select negative-only acknowledgement.
And according to TS 38.213, Tx-UE should be aware of the expected PSFCH / feedback from all Rx-UEs
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "01" 
-	report an ACK value to higher layers if the UE determines an ACK value from at least one PSFCH reception occasion from the number of PSFCH reception occasions in PSFCH resources corresponding to every identity  of UEs that the UE expects to receive corresponding PSSCHs as described in Clause 16.3; otherwise, report a NACK value to higher layers
From that perspective, “connection-oriented” case can be reflected by the usage of ACK-NACK feedback scheme, i.e., the “ SCI format 2-A with Cast type indicator field value of "01"”. 
But even using the above to limit to the connection-oriented case, without RLM scheme for groupcast case, there is still the problem that how for Tx-UE to be sure that Rx-UEs in the group have received the SCI/data to (re)start the inactivity timer. 
· Either to rely on the existence of PSFCH feedback, no matter ACK or NACK, i.e., inactivity timer should not be (re)start if no PSFCH is received;
· Or rely on the existence of ACK report on PSFCH, i.e., due to the reason for taking into account of the L2 ID in MAC subheader.
But even with the solution above, one issue remains that:
· TX-UE can know whether all UEs are reachable, i.e., based on whether all UEs feedback PSFCH, 
· But RX-UE cannot know the status of other RX-UEs, so the inactivity timer may be (re)started unnecessarily.
It is shown in the figure below, i.e., even though UE1 receives the SCI/data and thus (re)start the inactivity timer, but as long as there is a UE2 who fails to receive the SCI/data, TX-UE has no reason to (re)start the inactivity timer at TX side to continue data transmission (otherwise all the subsequent data would be missed by UE2, which is contradictory to the “connection-oriented” traffic type), so the inactivity timer of UE1 would lead to unnecessary power waste.
[bookmark: _Toc65072898][bookmark: _Toc68250482]Even though the ACK-NACK feedback provides a tool for Tx-UE to be aware of the connection to all RX-UEs, but since there is no tool for one RX-UE to know the status of other RX-UEs, it is still infeasible to apply inactivity timer for group-cast.
One may argue that this issue is similar for SC-PTM DRX, but as mentioned above, for SC_PTM, he PHY parameter (Tx power, MCS level and etc.) can be set in a conservative manner in order there is no coverage hole in the SC-PTM network, which is however no valid for distributed network via PC5 interface.


Figure 2 Reception failure if introducing dynamic DRX for group-cast
Proposal 6 [bookmark: _Toc65073780][bookmark: _Toc68250495]Not support inactivity timer for SL groupcast. 
RTT timer and retransmission timer
According to the RAN2#113e agreement
5b: 	HARQ RTT is supported in SL unicast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
6b: 	HARQ RTT is supported in SL groupcast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
The first question is on the necessary of RTT / retransmission timer.
The opponents tend to rely on the indication in N-th transmission to find the resource at N+1)-th transmission, so arguing against the necessity of the RTT / retransmission timer.
But the issue is whether the linkage / indication from N-th transmission to (N+1)-th is valid – the answer is no:
· In case of mode-1, if N-th and (N+1)-th grant are from two different DCIs, the UE cannot indicate that in SCI since the previous DCI did not indicate the gap to the next grant;
· In case of mode-2, there is no guarantee that the UE can find a resource within the 32-slot window for the (N+1)-th transmission which can be indicated by the N-th transmission. And even if the resources can be found, the indication in N-th resource may be dropped due to various reasons, e.g., prioritization, congestion control, pre-emption. If the resources are to re-selected, the current spec allows the UE to reselect the resources before the previously announced resource.
[bookmark: _Toc65072899][bookmark: _Toc68250483]The re-transmission resource indicated in N-th transmission may be changed.
Then one issue is that whether Rx UE can identify the problematic case or not
· Rx UE does not know the mode used by Tx UE
· Rx UE does not know whether the resource dropping happening at Tx UE
· Rx UE does not know whether the reselected resource is before or after the previously announced resource.
[bookmark: _Toc68250484]The status at Tx UE (including mode, resource dropping, resource reselection) are not known by Rx-UE.
Then one follow-up question is how to set the length of RTT timer. As shown in the following table,
Table 1 Timing restriction for feedback based HARQ re-transmission
	
	PSSCH-to-PSFCH
	PSFCH-to-PUCCH-to-PDCCH-to-PDSCH
	PSFCH-to-PSSCH (i.e., re-transmission w/o PUCCH)

	Mode-1
	Gap “a” is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource
	PSFCH-to-PUCCH: Indicated in RRC for last transmission of CG, or indicated in DCI for re-tx via DG
PDCCH-to-PSSCH: indicated in DCI
	If the time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission is less than Tprep + delta, the UE is allowed to drop the PSCCH/PSSCH retransmission with SL HARQ feedback enabled.

	Mode-2
	
	‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation



it can be summarized that
· For mode-2, the uncertainty of RTT mainly comes from ‘b’, which is TX-UE implementation based;
· For mode-1, for PSFCH-to-PSSCH gap, there is a lower bound, i.e., “T_{prep}+delta”, which however may be too loose depending on network implementation. But for PUCCH based retransmission, there is no lower bound considering PUCCH-to-PDCCH-to-PSSCH delay is fully up to network implementation.
Therefore, the RTT timer is preferably started from PSFCH transmission (if feedback is enabled), and the length should be configurable.
Proposal 7 [bookmark: _Toc61348161][bookmark: _Toc65073781][bookmark: _Toc68250496]When FB is enabled, RTT timer starts from PSFCH of previous transmission. 
When FB is disabled, 
Firstly, if PSFCH is not configured in the resource pool, there is no timing restriction on the N-th transmission and (N+1)-th transmission, so there is no need for the RTT timer.
Secondly, if PSFCH is configured in the resource pool, considering the case where TX-UE is in mode-1
· HARQ FB enabling / disabling is decided by Tx-UE;
· But it is network who is responsible of resource provisioning;
So without knowing the HARQ FB enabling / disabling decision, the network can only provide resources in a conservative manner, i.e., always secure the gap between N/N+1-th resources.
[bookmark: _Toc68250485]If PSFCH is configured in the resource pool and if TX-UE is in mode-1, network can only provide resources in a conservative manner, i.e., always secure the gap between N/N+1-th resources.
So at Rx side, without knowing 
· Whether the Tx UE is in mode-1, so even if FB is disabled, the gap would be still there
· Or whether the Tx UE is in mode-2. So when FB is disabled, the gap would not be there
[bookmark: _Toc68250486]If PSFCH is configured in the resource pool and if TX-UE is in mode-1, Rx-UE has to deal with the uncertainty of Tx-UE, either it is in mode-1 so there would be gap before N+1-th transmission, or it is in mode-2 so there would be no gap.
Considering that, the only way-out is to let Rx-UE to be in active time to monitor possible resources either with or without gap, so the RTT timer is not needed, but retransmission timer is needed, and with a longer time to cover the possible gap.
Proposal 8 [bookmark: _Toc68250497]Not apply RTT timers for FB disabled case.
Then the left issue is when to start Re-transmisison timer when FB is disabled.
According to Uu DRX design
2>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
[…]
2>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission;
I.e., the RTT timer will start from either the next symbol after feedback or after data channel.
Looking at the channel structure of sidelink


Figure 3 Resource mapping of control/data channel for SL (Example-1: left, Example-2: right)
If compare the two solutions:
· Start re-transmission timer since the next symbol after 2nd-stage SCI
· Start re-transmission timer since the next symbol after PSSCH
Obviously, since the time length of 2nd SCI is not a fixed but variable value, depending on the MCS selected, it is hard for the DRX timer configured by RRC to adapt with this per-transmssion starting point (i.e., the end of 2nd stage SCI), so the start of re-transmission timer should be on the next symbol after PSSCH.
Proposal 9 [bookmark: _Toc68250498]For FB disabled case, the re-transmission timer is started upon the first symbol after PSSCH.
Considering RTT timer has been agreed for both unicast and groupcast, it is straightforward to extend it to retransmission timer, and since the usage does not restricted by FB enabled/disabled case, it should be applicable to both.
Proposal 10 [bookmark: _Toc65073783][bookmark: _Toc68250499]HARQ retransmission timer is supported in SL unicast and groupcast, for both FB enabled/disabled cases.
Proposal 11 [bookmark: _Toc68250500]For resource pool configured with PSFCH, when FB is disabled, a different (longer than FB enabled case) length for retransmission timer is used.
SL-DRX w.r.t Tx/Rx-Sync
Different from Uu-DRX, sidelink UE may not share the same sync, but instead can sync to different sources, e.g., GNSS, eNB/gNB, or UE-based sync. So the issue is how for DRX to interact with the different sync types. 
Before digging into this issue, it will be helpful to look over the current transmission scheme considering the sync issue. As shown in the following figure, 
· For the Tx UE, it will select one sync source and use the Tx pool allowing the sync source for transmission.
· For the Rx UE, it monitors multiple Rx pools for the reception from multiple sync sources;
In this case, the alignment between Tx and Rx can be achieved.


Figure 3 Sync vs. DRX 
However, for DRX, since the Rx UE is not active all the time for reception, whether each DRX pattern applies to one/some/all the Rx pools or not should be discussed. 
In the following tables, we consider splitting the options on the table into two dimensions:
· Dimension-A: the timer granularity, e.g., whether the timers are defined per-pool, per-sync-source, or in a pool/sync-agnostic manner.
· Dimension-B: except for “pool/sync-agnostic” case, whether there is any coupling between the timers, e.g., if an event re-starts a timer at pool/sync-source-1, whether it also re-starts the timer at pool/sync-source-2
In our understanding, the options can be categorized as follows
Table 2 On-duration timer vs. sync-source
	on-duration timer
	w/ inter-sync interaction, i.e., if an event re-starts a timer at a pool for sync-source-1, it also re-start the timer(s) at all others pools (same and different sync-sources)
	w/ intra-sync-source coupling, i.e., if an event re-starts a timer at a pool for sync-source-1, it also re-starts the timer(s) at others pools of the same sync-source-1, but will not re-start the timers of other sync-source
	w/o inter-timer coupling, i.e., if an event re-starts a timer at a pool for sync-source-1, it will not re-start the timer(s) at others pools

	per-pool timer 
	N.A
	OK (The two are the same since on-duration is time(sync) triggered)

	per-sync-source timer
	N.A
	OK
	N.A

	pool-agnostic timer
	NOK
	N.A
	N.A


Table 3 Inactivity timer vs. sync-source
	Inactivity timer
	w/ inter-sync interaction, i.e., if an event re-starts a timer at a pool for sync-source-1, it also re-starts the timer(s) at all others pools (same and different sync-source)
	w/ intra-sync-source coupling, i.e., if an event re-starts a timer at a pool for sync-source-1, it also re-starts the timer(s) at others pools of the same sync-source-1, but will not re-start the timers of other sync-source
	w/o inter-timer coupling, i.e., if an event re-starts a timer at a pool for sync-source-1, it will not re-start the timer(s) at others pools 

	per-pool timer 
	OK
	OK
	NOK

	per-sync-source timer
	OK
	OK
	N.A

	pool-agnostic timer
	OK
	N.A
	N.A


Table 4 RTT/Re-transmisison timer vs. sync-source
	RTT/Retransmission timer
	w/ inter-sync interaction, i.e., if an event re-starts a timer at a pool for sync-source-1, it also re-starts the timer(s) at all others pools (same and different sync-source)
	w/ intra-sync-source coupling, i.e., if an event re-starts a timer at a pool for sync-source-1, it also re-starts the timer(s) at others pools of the same sync-source-1, but will not re-start the timers of other sync-source
	w/o inter-timer coupling, i.e., if an event re-starts a timer at a pool for sync-source-1, it will not re-start the timer(s) at others pools 

	per-pool timer 
	NOK
	OK
	NOK

	per-sync-source timer
	NOK
	OK
	N.A

	pool-agnostic timer
	NOK
	N.A
	N.A



base on the analysis above
· At Tx side, since there is a single Tx sync, there is no need to further differentiate DRX timer maintainance in sync dimension;
· At Rx side, since there are multiple Rx sync, from the table above, per-sync-source DRX timer maintainace is feasible for all DRX timers.
So it is proposed that
Proposal 12 [bookmark: _Toc68250501]Rx UE maintain DRX timer(s) in a per-sync-source manner.
DRX command MAC CE
According to RAN2#113e agreement
8: 	SL DRX Command MAC CE is introduced for SL DRX operation in unicast. FFS on the need of groupcast. FFS on the detailed UE behaviour (including relation to inactivity timer).
Firstly, since RAN2 has ruled out the usage of short cycle, 
3:	Short DRX cycle is not introduced for SL unicast, groupcast and broadcast in Rel-17.
There would be no need for separate DRX command and long DRX command MAC CE.
[bookmark: _Toc65072900][bookmark: _Toc68250487]Without short DRX cycle for SL, no need for separate DRX command and long DRX command MAC CE.
Secondly, for the detailed UE behaviour upon DRX command, following the behaviour defined for Uu-DRX
1>	if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
[bookmark: _Hlk49354090]2>	stop drx-onDurationTimer for each DRX group;
2>	stop drx-InactivityTimer for each DRX group.
[…]
1>	if a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
[…]
2>	else:
3>	use the Long DRX cycle for each DRX group.
1>	if drx-ShortCycleTimer for a DRX group expires:
2>	use the Long DRX cycle for this DRX group.
1>	if a Long DRX Command MAC CE is received:
2>	stop drx-ShortCycleTimer for each DRX group;
2>	use the Long DRX cycle for each DRX group.
The UE behaviour upon receiving SL DRX command MAC CE should be stopping on-duration timer and inactivity timer.
Proposal 13 [bookmark: _Toc65073784][bookmark: _Toc68250502]Upon receiving SL DRX command MAC CE, UE stop on-duration timer and inactivity timer.
But then the logic seems 
· Only applies to unicast, where for the direction of UE1 => UE2 (where UE1 as TX, UE2 as RX), UE1 can base on its TX buffer, to decide on whether to keep UE2 in active time or not.
· While for groupcast, where there are multiple UEs in the group, it is not reasonable for one UE to base on its own TX buffer to request all others into inactive time, i.e., there might be other UEs who would like to transmit so would like to keep the UEs in the group in active time.
Proposal 14 [bookmark: _Toc65073785][bookmark: _Toc68250503]Support DRX command MAC CE for SL unicast only, i.e., not for SL groupcast.

Granularity for DRX settings
Long DRX cycle, on-duration timer length and DRX offset
Based on the RAN2#113e agreement, 
2:	RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.
The key FFS point is on whether PQI or L2 ID based configuration can be applied to groupcast and broadcast DRX configuration.
On the one hand, the benefit for L2 ID based approach seems to balance the load between different services, i.e., different services at different time domain using different offset, i.e., more related to the on-duration timer length and DRX offset, but not for long DRX cycle, for which the setting is more based on the PDB requirement, i.e., QoS dependent;
[bookmark: _Toc65072901][bookmark: _Toc67478411][bookmark: _Toc68250488]L2 ID approach does not apply to long DRX cycle length setting.
On the other hand, even from load balancing perspective, it is questionable whether the L2 ID based approach works. The premise for L2 ID based approach is that it can know the load status for each L2 ID, because
1) One cannot assume the load for each L2 ID is equal, e.g., vendors/operators may assign L2 ID since either the least / most significant bits, considering at the initial deployment stage, there might be limited number of services running in the system;
2) For broadcast, the usage of default L2 ID means at least the load on default L2 ID cannot be predicable;
3) For groupcast, the usage of the hash algorithm means it is hard to reversely derive the load distribution of L2 ID
[bookmark: _Toc65072902][bookmark: _Toc67478412][bookmark: _Toc68250489]It is infeasible to predict the load for each L2 ID.
Then in order for an aligned solution for long DRX cycle, on-duration timer and DRX offset, it is preferred to adopt the QoS based approach.
Proposal 15 [bookmark: _Toc65073786][bookmark: _Toc67478402][bookmark: _Toc68250504]For SL groupcast and broadcast, long DRX cycle length, on-duration timer length and DRX offset are configured per-PQI/QoS.
While for unicast, since the per-direction approach has been agreed,
5: 	For unicast, for OOC scenario, adopt per-direction DRX configuration is as baseline. FFS on whether it is TX-centric or Rx-centric, i.e. TX UE or RX UE decides it.
It should be applicable to the definition of long DRX cycle, on-duration timer and DRX offset.
Proposal 16 [bookmark: _Toc65073787][bookmark: _Toc67478403][bookmark: _Toc68250505]For SL unicast, long DRX cycle, on-duration timer length and DRX offset are configured per-link-and-per-direction.
Inactivity timer
As proposed above, our standpoint is that no need for inactivity timer for groupcast, so that one only need to take care of SL unicast.
5: 	For unicast, for OOC scenario, adopt per-direction DRX configuration is as baseline. FFS on whether it is TX-centric or Rx-centric, i.e. TX UE or RX UE decides it.
It should be applicable to the definition of inactivity timer.
Proposal 17 [bookmark: _Toc65073788][bookmark: _Toc67478404][bookmark: _Toc68250506]For SL unicast, inactivity timer length is configured per-link-and-per-direction.
RTT timer and retransmission timer
It is obvious that the RTT / retransmission timer(s) have to be maintained per HARQ process
harq-RxProcessSidelink, which indicates the number of sidelink HARQ processes across all links that the UE supports for NR PSSCH reception. Value n16 corresponds to 16, n24 corresponds to 24, and so on.
The issue is when a timer is started, how to set the length of the timer:
· For groupcast: per-PQI/QoS does not work since there is no info on PQI/QoS in SCI which is the only input to start RTT / retransmission timer (although one may consider the priority field in SCI, that is not very useful since it does not directly relate to PDB in R16 NR V2X). Considering that, and since a common configuration is needed for dedicated-RRC/SIB/Pre-configuration for broadcast and groupcast, a common configuration is preferred, i.e., not per-PQI/QoS;
· For unicast, the per-link-per-direction configuration still works, since the UE can know the cast-type and source / destination ID from the SCI.
Proposal 18 [bookmark: _Toc65073789][bookmark: _Toc67478405][bookmark: _Toc68250507]For SL groupcast, the length of RTT timer and retransmission timer is configured as a common value without differentiating PQI/QoS.
Proposal 19 [bookmark: _Toc65073790][bookmark: _Toc67478406][bookmark: _Toc68250508]For SL unicast, the length of RTT timer and retransmission timer is configured per-link-and-per-direction.

Conclusion
We have the following observations:
Observation 1	If use L1 ID in SCI to start inactivity timer, it would lead to power waste, but if use L1 ID in SCI and L2 ID in MAC-header jointly, Tx/Rx-UE has to take into account of additional latency due to HARQ retransmission and PSSCH decoding.
Observation 2	Even though the ACK-NACK feedback provides a tool for Tx-UE to be aware of the connection to all RX-UEs, but since there is no tool for one RX-UE to know the status of other RX-UEs, it is still infeasible to apply inactivity timer for group-cast.
Observation 3	The re-transmission resource indicated in N-th transmission may be changed.
Observation 4	The status at Tx UE (including mode, resource dropping, resource reselection) are not known by Rx-UE.
Observation 5	If PSFCH is configured in the resource pool and if TX-UE is in mode-1, network can only provide resources in a conservative manner, i.e., always secure the gap between N/N+1-th resources.
Observation 6	If PSFCH is configured in the resource pool and if TX-UE is in mode-1, Rx-UE has to deal with the uncertainty of Tx-UE, either it is in mode-1 so there would be gap before N+1-th transmission, or it is in mode-2 so there would be no gap.
Observation 7	Without short DRX cycle for SL, no need for separate DRX command and long DRX command MAC CE.
Observation 8	L2 ID approach does not apply to long DRX cycle length setting.
Observation 9	It is infeasible to predict the load for each L2 ID.

We have the following proposals:
Proposal 1	For SL Broadcast, Groupcast and Unicast, support long DRX cycle and offset.
Proposal 2	RAN2 discuss whether to base on ID in SCI only, or with ID in SCI/MAC-subheader jointly to (re)start inactivity timer.
Proposal 3	For SL unicast, if RAN2 decide to (re)start inactivity timer based on ID in SCI/MAC-subheader jointly, for FB enabled case, (re)start inactivity timer upon ACK transmission/reception via PSFCH.
Proposal 4	For SL unicast, if RAN2 decide to (re)start inactivity timer based on ID in SCI/MAC-subheader jointly, for FB disabled case, either up to UE implementation to (re)start inactivity timer or not (re)start inactivity timer at all.
Proposal 5	For SL unicast, if RAN2 decide to (re)start inactivity timer based on ID is SCI only, RAN2 discuss scheme to stop inactivity timer when the MAC PDU is decoded as not from the correct Tx UE or not to the Rx UE itself.
Proposal 6	Not support inactivity timer for SL groupcast.
Proposal 7	When FB is enabled, RTT timer starts from PSFCH of previous transmission.
Proposal 8	Not apply RTT timers for FB disabled case.
Proposal 9	For FB disabled case, the re-transmission timer is started upon the first symbol after PSSCH.
Proposal 10	HARQ retransmission timer is supported in SL unicast and groupcast, for both FB enabled/disabled cases.
Proposal 11	For resource pool configured with PSFCH, when FB is disabled, a different (longer than FB enabled case) length for retransmission timer is used.
Proposal 12	Rx UE maintain DRX timer(s) in a per-sync-source manner.
Proposal 13	Upon receiving SL DRX command MAC CE, UE stop on-duration timer and inactivity timer.
Proposal 14	Support DRX command MAC CE for SL unicast only, i.e., not for SL groupcast.
Proposal 15	For SL groupcast and broadcast, long DRX cycle length, on-duration timer length and DRX offset are configured per-PQI/QoS.
Proposal 16	For SL unicast, long DRX cycle, on-duration timer length and DRX offset are configured per-link-and-per-direction.
Proposal 17	For SL unicast, inactivity timer length is configured per-link-and-per-direction.
Proposal 18	For SL groupcast, the length of RTT timer and retransmission timer is configured as a common value without differentiating PQI/QoS.
Proposal 19	For SL unicast, the length of RTT timer and retransmission timer is configured per-link-and-per-direction.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] [bookmark: _Ref32829969]3GPP TS 23.287 V16.5.0(2020-12); 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services (Release 16)
[2] 3GPP RP-201516 " WID revision: NR sidelink enhancement ".
	3/11	
image1.emf
SRC

R Oct 1 R R R V

DST

Oct 2

Oct 3

Oct 4


Microsoft_Visio_Drawing.vsdx
SRC
R

Oct 1
R
R
R
V
DST
Oct 2
Oct 3
Oct 4



image2.emf
On Off

UE2

On Off

On Off => Waken

UE1

On Off => Waken

TX-UE Packet1 Packet2

Reception failure if initially UE2 is not in proximity

Even if afterwards UE2 comes into proximity, it would 

still fail since UE2 would be still in DRX state


Microsoft_Visio_Drawing1.vsdx
On
Off
UE2
On
Off
On
Off => Waken
UE1
On
Off => Waken
TX-UE
Packet1
Packet2
Reception failure if initially UE2 is not in proximity
Even if afterwards UE2 comes into proximity, it would still fail since UE2 would be still in DRX state



image3.emf
PSSCH

PSCCH

-

2

PSCCH

-

2

PSSCH

PSSCH

PSSCHPSSCH

PSCCH

-

1

PSCCH

-

1

PSCCH

-

2

PSCCH

-

2

AGC

PSSCHPSSCHPSSCHPSSCHPSSCHPSSCH

GP

PSSCH

PSCCH

-

1

PSCCH

-

1

PSCCH

-

2

AGC

PSSCHPSSCHPSSCHPSSCHPSSCHPSSCH

GP

PSSCHPSSCH

PSCCH

-

2


Microsoft_Visio_Drawing2.vsdx
PSSCH
PSCCH-2
PSCCH-2
PSSCH
PSSCH
PSSCH
PSSCH
PSCCH-1
PSCCH-1
PSCCH-2
PSCCH-2
AGC
PSSCH
PSSCH
PSSCH
PSSCH
PSSCH
PSSCH
GP
PSSCH
PSCCH-1
PSCCH-1
PSCCH-2
AGC
PSSCH
PSSCH
PSSCH
PSSCH
PSSCH
PSSCH
GP
PSSCH
PSSCH
PSCCH-2



image4.emf
                                   ...

                                   ...

                                   ...

                                  ...

Tx UE1

(sync to source1 )

Tx UE2

(sync to source2)

Tx UE3

(sync to source3)

Rx UE

Rx pool1 for sync-type1

1/ more Tx pool(s) allowed 

for sync source1

                                 ...

                                 ...

Rx pool2 for sync-type1

1/ more Tx pool(s) allowed 

for sync source2

Rx pool3 for sync-type2

Rx pool4 for sync-type3

Rx pool5 for sync-type3

Rx pool6 for sync-type3

1/ more Tx pool(s) allowed 

for sync source3

Sync scheme for SL transmission


Microsoft_Visio_Drawing3.vsdx
...

DFN0
...

DFN0
...

DFN0
...

DFN0
Tx UE1
(sync to source1 )
Tx UE2
(sync to source2)
Tx UE3
(sync to source3)
Rx UE
Rx pool1 for sync-type1
1/ more Tx pool(s) allowed for sync source1
...
DFN0
...
DFN0
Rx pool2 for sync-type1
1/ more Tx pool(s) allowed for sync source2
Rx pool3 for sync-type2
Rx pool4 for sync-type3
Rx pool5 for sync-type3
Rx pool6 for sync-type3
1/ more Tx pool(s) allowed for sync source3
Sync scheme for SL transmission



